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The Uses of Compressed Air in the Modern Submarine 


Supply of Air Necessary for Breathing, Ejecting Torpedoes and Blowing Ballast Tanks 
is Stored in Flasks at 2,500-[b. Pressure 


By Capt. Yates Stirling, Jr., U. S. N. 
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The illustration on the left shows 
the right is shown the Bridge of the U-III, together with periscopes of the housing type and steering wheel. 


U-III. German Submarine, mounting two 5-inch guns. Saw teeth in bow for net cutting. On 





HE CONCEPTION of a vessel to travel 

underwater dates back several centuries. 
Fulton, the builder of the first American 
steamboat, in the latter part of the eighteenth 
century proposed to build a submarine for the 
French Government, but the French minister 
of marine declared, in declining the offer, that 
it would be dishonorable to utilize such a ves- 
sel against the warships of an _ honorable 
enemy. called “Davids,” were 
own civil war. They were pro- 
pelled by man power and succeeded mostly in 
drowning their daring crews. 

The modern submarine became possible only 
after the successful development of the Diesel 
engine and the electric storage battery. The 
Diesel ergine, using heavy oil is the subma- 
rine’s main source of power. Two engines are 
installed. They drive the propeller shafts 


when the submarine travels on the surface. 
9705 


Submarines, 
used in our 


Through electric motors acting as generators 
the Diesel engines charge the storage bat- 
teries. The latter supply current to the motors 
which then drive the propeller shafts when the 
submarine travels beneath the surface. 

For the reason that the Diesel engines in 
operation use great quantities of air at high 
pressure and extremely high temperature, and 
as it is impossible to carry air for this purpose, 
the oil engines cannot be run while the vessel 
is submerged but only when the boat is open 
to the atmosphere; that is when in surface trim 
or awash. For underwater propulsion there- 
fore a secondary means has been provided: 
the storage battery and motors. The shait- 
ing of a submarine runs from engine to pro- 
peller. The motor is on this shaft, and geared 
to the shaft are the big ballast pumps, the 
engine air compressor supplying air to engines, 
and in some cases high pressure air compres- 


sors for charging air flasks. To enable both 
the engine and the motor to drive independent- 
ly the propeller shaft and also to enable the ~ 
engine to drive the motor as an electric genera- 
tor to charge the storage batteries, two coup- 
lings are provided. The engine coupling joins 
the engine shaft to the motor shaft and the 
motor coupling joins the motor shaft to the 
propeller shaft. Both couplings being “in” 
the engine drives the propeller shaft through 
the motor shaft. With engine coupling “out,” 
the motor can drive the propeller shaft. With 
engine coupling “in” and motor coupling “out,” 
the engine drives motor for charging batteries. 
The Diesel engine, the storage battery and 
the motors are all highly important factors in 
the operation of a modern submarine, but the 
marvelous agility, formidableness and safety 
of this type of warship could not have been 
achieved without the aid of compressed air. 
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Fritz, entertaining visitors. 








Fritz at sea, looking for a prize. 














The once proud naval flag of Germany. 


The compressed air system of a submarine 
consists of air compressors, air flasks, storage 
tanks and piping for high pressure air and 
low pressure air. Air reducing valves are 
fitted in air lines where required to reduce the 
pressure of air from flask pressure, 2,500 
pounds per square inch to the pressure re- 
quired for any special purpose. 

The general practice is to drive the high 
pressure air compressors from the main motor 
shafts. Motor driven air compressors are used, 
notably in German submarines. A submarine 
when running on top of the water is maneuver- 
ed like any other type of surface ship. But, 
in less than sixty seconds after the command- 
ing officer has given the order to submerge, the 
submarine, unlike its sisters of the surface, 
can be under water completely and running 
silently on its motors and with freedom to 
steer in two planes horizontal and _ vertical, 
instead of only one. 

As regards the hull construction of subma- 
rines, two distinct types have been developed. 
The single hull type is the older one. The 
double hull type, as exemplified by the German 
U-boats, was designed in order to gain high 
surface speed on a moderate length. 

A single hull type is exemplified in our 
American Holland submarines built by the 
Submarine Boat Company. Their hull is in the 
shape of a spindle, largest diameter in the 
middle, narrowing toward the ends. Water 
ballast for submerging is admitted into tanks 
contained within the spindle hull. 

When it became desirable to obtain high 
surface speed without unduly increasing the 
length of the vessel, more surface buoyancy 
had to be provided. This was accomplished 
from the older designs, by working a hull out- 
side of the central spindle hull. In some cases 
the outer hull was only partial while in others 
it ran the entire length of the vessel. The 
outer hull was shaped to give the vessel the 
necessary fineness for high surface speed. A 
double hull submarine resembles a destroyer 
more than it does a single hull submarine; in 
fact, it has been called a destroyer-submarine. 
It combines the characteristic of high surface 
speed and the ability to disappear from view. 
In this form the submarine has become a very 
formidable warship and it is not yet at the 
top of the cycle of evolution. 

The single hull type is at its best when sub- 
merged. It cannot be driven at high speed 
on the surface. The double hull type is at its 
best on the surface. It is inferior to the single 
hull vessel when submerged. 

The double hull type carries both water 
ballast and fuel oil in tanks located between 
the outer and inner hull plating. Both types 
carry auxiliary and adjusting tarks inside the 
spindle, and the single hull type carries its 
ballast tanks within the spindle. The spindle 
hull is designed to withstand a pressure cor- 
responding to a depth of from 200 to 300 
feet. The outer hull of the double hull type 
is thin and can stand very little pressure. 

The double hull type is fitted with engines 
of large horsepower to give it great surface 
speed. Some nations, notably Great Britain, 
have built vessels of this type propelled by 
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Fig. 1.—Inside view of bridge, showing hatch leading to conning tower and periscope. Fig. 2 


shows a Gyro compass. No. 2, A Gyro repeater. 


blowing. No. 7. Air manifold. 


steam turbine engines. This class of subma- 
rine has made about 25 knots on the surface. 
In addition to the steam turbine installation 
a low power Diesel engine is supplied. This 
engine provides a means of economizing fuel 
when desiring to run at slow speeds on patrol. 

In submerging a submarine, sea water is 
admitted through large Kingston valves to the 
ballast tanks. In the latest double hull type 
there are no Kingston valves in outer tanks 
but water comes in through big steel doors that 
open inwards. The best practice, as developed 
primarily by the Germans, is to have sea 
valves always open so that there can be no 
undue pressure on the thin outer hull plating. 
Then when desiring to submerge a master 
valve controlling all the air vents in the tanks 
is opened and water rushes in, forcing the air 
out. As the submarine sinks lower in the 


water the pressure of the water increases until 
the tanks are full. Then the vents can be 
The valves are located at the lowest 
part in the tanks while the air vents are at the 
top of the tanks. After ballast tanks are full 
the submarine is in the “awash” condition. It 
still floats. 

To completely submerge, water is admitted 
into the auxiliary tank. This tank is built 
to stand the pressure of 200 to 300 feet depth 
of water. The main ballast tanks are in volume 
very nearly equal to the reserve of buoyancy 
of the submarine. The auxiliary ballast tank 
is for the purpose of compensating for con- 
sumable stores or loss of weight of vessel by 
any cause. The auxiliary tank then actually 
submerges the submarine. The adjusting tank 
is of'a standard size and is used to measure 
water going into auxiliary tank or trimming 


closed. 


(a) Air impulse tanks. (b) 
Capacity about 15 cu. 


— The operating room of the U B 148. No. 1 
No. 3. Diving wheel. No. 4. Depth gauge. No. 5 Master air vent. 
No. 8. Air gauges. Fig. 3.—The Torpedo room, U B 148. 
4.—A four-stage compresor in pump room of German submarine, U B 


No. 6. Master air valve for 
Torpedo tubes. Fig. 
ft. per hour, at 2500 pounds. 


tanks to obtain accurate results in trimming 
down. A submarine captain usually prefers 
to operate his vessel with a small amount of 
buoyancy, say half a ton. 

It might be well to bear in mind the close 
analogy between a submarine and an airship. 
An airship of the dirigible type with its en- 
gines stopped, if it displaces a greater weight 
of air than its own weight, will rise and fall 
if it displaces less weight. A submarine like- 
wise, if it displaces a greater weight of water 
than its own weight will rise and fall if it 
displaces a less weight. Air varies in density 
while water is incompressible. An airship dis- 
placing a greater weight of air will rise until 
at a certain altitude it will displace an equal 
weight of air-when further motion upwards 
will stop. Once a submarine has been sub- 
merged with definite buoyancy, that is dis- 
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air purification; b. Gyro compass; c. Gyro repeater; d. hand wheel for steering; e. diving steering wheel; f. master air valve for blowing tanks. 


Fig. 4.—German submarine under construction ; 


placing a certain weight of water more than 
its own weight, it retains the same buoyancy 
whether near the surface or at a depth of three 
hundred feet, the maximum limit of sub- 
mergence. Once given buoyancy it always has 
the tendency to rise to the surface. Diving 
rudders or hydroplanes are employed to keep a 
submarine with buoyancy under water. These 
rudders are horizontal, and by resisting the 
water as the submarine moves through it, cause 
the nose of the vessel to dip or rise. Any de- 
sired depth can thus be maintained. 

A submarine with its ballast tanks full of 
water sinks low in the water and is in its 
longitudinal stability very similar to a board 
ballanced at some point between its two ends. 
Ii the weight on each side of the fulcrum, or 
center of gravity, is the same the vessel will 
lie horizontal. If not, the heavier side will 
sink until equilibrium is restored. To obtain 
equilibrium on a level keel, tanks called trim- 
ming tanks are installed in the extreme bow 
and stern. By adding or subtracting water 
into these tanks an even keel can be maintain- 
ed. In operation a submarine captain will 
endeavor to trim his vessel so that the bow 
has a tendency to rise. In other words with 
the bow lighter than the stern. 

When the submarine is under water the 
only means of vision is through periscopes. 
The vessel must be near the surface in order 


showing framing of inner (spindle) hull. 


to use that optical instrument. It need how- 
ever only expose a few feet of the periscope 
to view, and then only for a few seconds; the 
hull of the vessel meanwhile being some twenty 
odd feet beneath the surface. 

The first operation in submerging is to make 
certain that all openings in the hull that might 
admit water to the inside of the boat are 
closed. This includes hatches, scuttles, engine 
exhausts, ventilator openings, etc. The en- 
gines are stopped and uncoupled from the 
motor shafts. Then by means of big hand 
wheels in the operating and other compart- 
ments adjoining, the Kingston valves and air 
vents are opened and water allowed to fill the 
ballast tanks. In the,latest practice the sea- 
valves are left habitually open, in which case 
the air vents only need be opened. The vessel 
is meanwhile kept level by adding or sub- 
tracting water into trimming tanks. The motor 
is started, driving the propeller shafts; power 
being furnished by the storage batteries. After 
this the auxiliary tank is flooded until the div- 
ing rudders will easily overcome the tendency 
of the vessel to remain at the surface. The 
men at the diving rudders have their eye 
gauges graduated in feet to guide them in 
keeping the vessel at whatever depth the cap- 
tain wishes to maintain. Once the ship is 
submerged the importance of compressed air 
is apparent. No submarine officer in time of 


peace would wish to submerge with his air 
flasks empty. 

Air compressors such as are used in sub- 
marines are manufactured by a number of well 
known firms. Among these are: The Inger- 
soll-Rand Company, the Platt Iron Works, the 
New London Ship and Engine Company, and 
the Norwalk Company. 

The first stage of compression of a sub- 
marine compressor brings the air from atmos- 
phere to about twenty pounds, the second to 
120 pounds, the third to 600 pounds and the 
fourth to 2,500 pounds per square inch. The 
above figures are only approximately accurate. 
High pressure air is stored in air flasks made 
of the highest quality of steel, usually chrome- 
vanadium. The flasks are subjected to a test 
pressure of 5,000 pounds in manufacture, or 
double the working pressure. The air com- 
pressors of an up to date submarine are 
capable of delivering each as high as 25 cubic 
feet of air at 2,500 pounds per hour. The 
largest vessels such as the cruiser type used 
by Germany have an air flask capacity of about 
300 cubic feet. Air compressors can be operat- 
ed only while the vessel is on the surface. 
They obtain their power either direct from the 
engine or from a motor. It requires about ten 
hours to charge all air flasks if empty. 

It can be readily understood that, as much 
time is required to store air a submarine cap- 
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Fig. 1—A Small United States submarine. 


Fig. 2.—Repairing a submarine’s propeller. 


Tail being lifted by a derrick on board a tender ship. 


Fig. 3.—Two tiny submarines, a type now obsolete. Fig. 4.—A close up view of small submarines; useful only for coastal work. 


tain will be loath to use air except when ab- 
solutely necessary and even then sparingly. 
He will never waste it, knowing as he does that 
in an emergency it may be the one means of 
saving the lives of his crew. 

The high pressure air flasks are variously 
located; sometimes within the spindle hull 
and in other cases outside. The flasks are 
piped to air manifolds operated from within 
the vessel. Reducing valves are fitted in high 
pressure air lines in order to reduce the flask 
pressure to the average working pressure de- 
sired; further seduction can be accomplish- 
ed at the air manifold by throttling. Air pip- 
ing is run to all ballast tanks, auxiliary tanks, 
adjusting tanks, trimming tanks and in many 
cases to fuel tanks. By means of compressed 
air any tank can be freed of liquid. Water 
can be blown from any interior tank to another 
and fuel oil can be blown overboard or chang- 
ed from one fuel tank to another to suit the 
requirements of trim. In most cases a pump 
may be used instead of air. 

The above elementary description of the 
operation of a submarine has been given for 
the purpose of paving the way to a clear un- 
derstanding of the various uses of compressed 
air. 

After a submarine submerges the air within 
the vessel remains at atmospheric pressure, 
unless, as in some types, the tanks when flood- 


ed are vented inside the boat. In that case 
the rise in air pressure can be relieved through 
vents in the ship, provided it is yet on the sur- 
face. After the vessel has remained sub- 
merged for several hours the air naturally be- 
comes foul. The carbon dioxide exhaled by 
the crew, fumes from the acid of the storage 
batteries, gases from other causes, such as 
cooking, contaminate the air. It is necessary 
therefore to provide some method of air puri- 
fication in order to permit the vessel to remain 
under water for long periods of time. In war 
this is most important for when hunted by 
destroyers the submarine’s ability to remain 
beneath the surface is its main hope of safety. 
Probably the best known method of air puri- 
fication is the German Draeger system. In this 
the foul air is forced through cylinders filled 
with crystals of potassium hydroxide which 
absorbs the CO, and other impurities. Then 
the purified air passes through water bottles 
where it is washed, and after that sufficient 
oxygen is added from compressed oxygen 
flasks. This reiuvenated air is now carried by 
pipes to all parts of the boat and blown in as 
fresh air. Compressed air can be used to re- 
place oxygen, but a larger volume is needed. 


Torpedoes are run by compressed air and 
they are the principal weapon of the subma- 
rine. Compressed air at full pressure is stored 
in a flask or tank inside the torpedo. These 


flasks are charged direct from the air compres- 
sors. This high pressure air inside the torpedo 
is reduced by means of reducing valves to the 
working pressure of the torpedo’s turbine en- 
gine. Air is the motive power of the weapon. 

At each torpedo tube are air tanks with 
capacity sufficient to drive a torpedo from its 
tube. The pressure in these impulse tanks is 
reduced by valves considerably below flask 
pressure. After a torpedo is ready for launch- 
ing, all adjustments having been made, it is 
loaded into a tube. The tube has a cap on the 
water end and a door on the inside. When 
ready to fire a shot, the door is closed, the 
tube flooded and cap opened. Then to fire the 
torpedo from the tube a key is pressed which 
opens a valve and admits the impulse air to 
the tube in rear of the torpedo. The weapon 
and water are thus blown out. The torpedo 
after leaving the tube uses its own power to 
continue its progress in the direction pointed. 

In the largest submarines compressed air is 
used to operate the heavy clutches which con- 
nect the engine shaft to the motor shaft and 
motor shaft to the propeller shaft. Hand 
gear also is fitted. 


The most important use of compressed air 
is that of blowing tanks. Ordinarily a sub- 
marine captain when he wishes to bring his 
vessel from submerged condition to the awash 
condition or even to surface trim, first blows 
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“Deutschland” in surface trim. 


with air the water from the auxiliary tank 
located within the spindle hull. These tanks 
in the largest submarine hold not over 40 tons 
of water; in the smaller vessels they hold less 
than fifteen tons. Blowing out this weight of 
ballast causes the boat to rise to the awash 
condition. If air at the same time has been 
admitted to the ballast tanks, then the subma- 
rine will rise to surface trim. If the ballast 
tanks have not been blown, then the next 
step is to throw in the clutches to the big 
plunger pumps and with engines or motors 
pump out the water from the ballast tanks. 

The tanks located within the hull; that is to 
say, the auxiliary and adjusting are built 
strong enough to withstand considerable pres- 
sure. They are tested usually to a pressure 
corresponding to 300 feet submergence or 
about 150 pounds per square inch. 

In those German submarines, fitted with big 
flapper valves instead of Kingstons, when the 
auxiliary tank is blown to bring the vessel 
to the surface, the master air valve is opened 
and compressed air at about 100 pounds is 
admitted to the top of all ballast tanks. Enough 
water is expelled to form an air body which, 
as the submarine rises acts upon a rapidly de- 
creasing head of water and finally forces out 
all the water, filling the tanks with air at 
sufficient pressure to prevent the tanks from 
again flooding until the air vents are opened. 
In this way the pressure on each side of the 
thin outside plating is maintained equal. 

The air for blowing these tanks runs through 
heavy drawn copper pipes and reducing valves 
to air manifolds. Each tank has an air con- 
nection through the manifold, fitted with a 
sight gauge, a valve and pressure gauge. The 
operator at the manifold must note the pres- 
sure of the water in a tank due to the depth 
of the vessel and then use air at sufficient 
pressure to expel it. Freeing tanks by com- 
pressed air is a very quick and certain method. 
Pumping is a long tedious process. The Ger- 
man submarines have a low pressure air com- 


pressor, or in fact an-air pump which is oper- 
ated after the conning tower is out of water. 
This pump forces air at about eight pounds 
pressure into the ballast tanks and frees them 
of water in a very few minutes. Our sub- 
marine officers saw the German U-boats come 
up out of the deep, their decks high out of 
water, almost immediately they appeared, and 
begin shooting with their deck guns. In Amer- 
ican submarines with which our people were 
familiar this could only be done with an ex- 
travagant expenditure of precious air, for to 
pump these big tanks dry with the slow plung- 
er type pump then provided took the better 
part of an hour. It was found out later that 
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the secret was in this air pump, which in its 
operation was almost as quick in freeing the 
tanks as using high pressure air and did not 
take a single pound from the air flasks. 

The Germans also developed a motor driven 
pump with a water capacity of eight tons a 
minute. This pump could be used only in 
pumping auxiliary, adjusting and trimming 
tanks and was never used on the ballast tanks. 
The reason for this will suggest itself when 
it is remembered that the ballast tanks in the 
double hull type are not built to withstand 
pressure, and to pump a ballast tank when the 
vessel is submerged would put the tank under 
pressure at The above pump is used 
after submerging when it is wished to expel 
small quantities of water from the auxiliary 
or a trimming tank. 

In freeing their ballast tanks, having a ca- 
pacity of from 400 to 600 tons of water, either 
high pressure air was used or else the captain 
waited until he had broken surface and could 
use the air pump. 

The most vital use for compressed air is 
when a submarine has gotten out of control 
and is sinking rapidly in deep water. Then 
high pressure air acting instantaneously is 
urgently needed. Weight must be dropped 
quickly to arrest this mass of steel hurtling 
downwards, gathering momentum as it goes. 

Using air to blow tanks naturally in time ex- 
hausts the supply in the flasks, when the sub- 
marine must come to the surface to recharge; 
and to refill all flasks, if empty, requires about 
ten hours, less if both air compressors are 
This is the main reason why air is not 
used when a pump can be used with safety. A 
submarine operating among enemy surface 
warships may find but small opportunity of re- 
maining on the surface to charge air flasks or 
storage batteries. The latter are the primary 
source of power when submerged. Charging 
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air flasks and storage batteries is done when- 
ever the vessel is on the surface in order to 
keep them at all times full. 

There is a safety device usually installed in 
submarines: it is called the automatic blow 
valve. It can be set at a pressure correspond- 
ing to any desired depth, and should the ves- 
sel reach that depth the valve automatically 
opens and admits high pressure air to the bal- 
last tanks, which quickly brings the submarine 
to the surface. 

After blowing a tank completely the Kings- 
ton valve is closed. These are ordinary screw 
down valves, worked from the central operat- 
ing compartment. This leaves the tank full 
of air at small pressure, depending upon the 
initial pressure used and the amount of high 
pressure air admitted to the tank. The next 
thing to do therefore is to open the air vent 
and let the air escape. 

Lest the reader has not quite understood the 
German system a few paragraphs will be de- 
voted to that system. 

The Germans built nothing but double hull 
vessels. The big ballast tanks, located between 
the two hulls, are not pressure tight and there- 
fore great care had to be exercised to see that 
they were never subjected to more than a few 
pounds pressure. The auxiliary and adjusting 
tanks, located inside the spindle hull or inner 
hull are strong tanks, capable of withstanding 
as high as 150 pounds without injury. The 
latter tanks are fitted with screw down Kings- 
These tanks can be both blown 
and pumped. The ballast tanks are fitted with 
a large flat valve, hinged and opening inwards. 
These tanks can not be pumped, they must be 
blown. Let us take a German submarine sub- 
merged at say a hundred feet and bring it to 
the surface. The first operation is to put 
high pressure (100 pounds) into the auxiliary 
tank and through the master air valve admit 
high pressure air into the ballast tanks. The 
air valve to the auxiliary is kept open until 
that tank is free of water, when the Kingston 
valve is closed and the tank vented. The air 
valve to the ballast tanks on the other hand is 
opened only long enough to give a jolt to the 
water and then is closed. As the vessel rises 
to the surface the air admitted to the ballast 
tanks expands as the water pressure decreases 
and nearly clears the tank of water. When the 
submarine breaks surface the conning tower 
hatch or a ventilator duct can be opened, admit- 
ting atmospheric air to the boat. Then the 
low pressure air compressor or air pump can 
be started and the remaining air blown out 
and the valves of the ballast tanks closed. This 
low pressure air compressor is really a centri- 
fugal blower of considerable power and clears 
the tanks in but a few minutes. 

When there is a likelihood of submerging 
again soon, the Kingston or flat valves are 
left open in the ballast tanks and the vents 
closed. Then if it is desired to submerge all 
that is necessary is to open the master vent 
and the water will at once flood the tanks. 
The auxiliary is operated differently because 
that tank is never more than partially filled 
when the vessel is under; it is used to take care 
of the loss of weight of the submarine due to 
consumable stores, torpedoes, mines, etc. 


ton valves. 


Mention has been made of the adjusting 
tank. It is a small interior tank, holding an 
exact amount of water, say one ton. It is 
used as a measuring tank when putting in or 
taking out water from the auxiliary tank. 

Air is used to blow water from one trim- 
ming tank to another, also to blow the water 
in a torpedo tube after the torpedo has been 
fired and into a trimming tank to compensate 
for the weight of the weapon. 

While using compressed air for discharging 
water from tanks that are only partially filled, 
such as the auxiliary tank, great care must be 
used to have sufficient air pressure in the tank 
before the Kingston valve is opened; other- 
wise the pressure of the water will force water 
into the tank and may cause the boat to sud- 
denly sink to the bottom. This has happened 
often to submarines of our navy, but fortunate- 
iy always in shallow water. 

In the event that a submarine is seriously 
damaged and on the bottom at a depth where 
the pressure is not great enough to crush it, 
there is provided an escape lock. The lock has 
two doors, one opening into the boat and the 
other into the water. A man enters the lock 
and the door closes. Then he opens an air 
valve admitting air to the lock. When the 
air in the lock is equal or greater than outside, 
the other door is opened and the man swims to 
the surface. The outer door is closed from 
within the boat, the water in the lock is drain- 
ed into the bilge, and the lock is ready for 
use again. 

In some submarines a diving compartment 
was fitted. It was an ordinary air lock with 
two doors; the one opening into the water 
opened down. In the escape lock the door 
opened up. In the diving compartment are 
air hose connections for the diver, who dons 
a suit and walks along the bottom. It has 
been claimed that by this method cables can be 
found and cut and also mines can be severed 
from their moorings. 

The vital necessity of retaining air flasks 
full of air to be used in case the inner hull 
is damaged or in case the boat gets out of 
control, caused the Germans to look to the 
perfection of their ballast pumping system. 
Ordinarily with effective pumps capable of 
handling quickly large quantities of water 
against considerable pressure, high pressure 
air need not be used to free auxiliary tank 
or ballast tank. The main pumps used by the 
German U-boats could pump eight tons of 
water per minute against a head of 300 feet 
depth. That means that the pump could force 
water out of a tank against an outside pres- 
sure of 150 pounds. 

In addition to all other means of freeing 
tanks of water, there yet remains the hand 
pumps. These are slow, but in the event that 
the air flasks are empty and the storage bat- 
teries run down, it may be the only means to 
safety. 

There is a story in the American navy of 
a submarine that went to the bottom out of 
control in 150 feet of water. The Captain 
tried to blow the tanks with compressed air, 
but the vents leaked and no water was blown, 
the air all escaping through the vents. The 
motor driven pumps would not operate, the 


battery was nearly run down. The vessel was 
fitted with hand pumps, but they had never 
been used. The attempts to run the motor 
pumps used all the remaining juice in the 
battery; lights went dim and ventilating fans 
stopped. The hand pumps were manned. They 
were capable of only a few gallons a minute. 
‘The submarine was held firmly in the sticky 
ocean bed. The anxious crew watched the 
depth gauges. For hours, or it seemed so, for 
no log was kept, the gauge stood at 157 feet. 
Meanwhile leaks developed in the hull, around 
1ivets and seams. No one could even guess 
if more water was being pumped out than 
leaked in. If the water was gaining on the 
pumps the boat: was lost, and there was no 
air in the flasks to use the escape lock. When 
the air in the boat was so foul that men sank 
overcome in their tracks, there was seen a 
slight tremor of the depth dial. Then after a 
few tinutes it registered a few feet less depth 
and then with a rush that was startling the 
boat fairly jumped to the surface. 

The modern submarine is a formidable 
weapon. It has shaken to its foundation the 
former security of the big surface ship. All 
who crossed the ocean during the war, while 
the U-boats were operating, will testify to 
their moral effect. Battleships and cruisers 
did not sail out to sea with the same proud 
defiance as of yore. All eyes were ever on the 
watch less a submarine sneak near enough to 
launch a torpedo. 

The submarine has given the term, “the 
command of the sea” a new significance. No 
nation will now be able to have free command 
of the sea as long as its enemy keeps a formid- 
able submarine fleet. 

And yet the submarine is not a super-ship; 
it can not perform the miracles claimed for 
it by the unenlightened few. It is a marvelous 
thing, but it has its limitations. Space does 
not permit me to say more. 

In 1914 the United States navy seemed to put 
its faith in small submarines. Since that date 
much water has run under the bridge. Ideas 
have changed. The faith in the small type has 
been shaken. It is realized that the sub- 
marine is susceptible of great development in 
both size and fighting power and vessels are 


being built to satisfy those beliefs. 
Copyright, 1920, Compressed Air Magazine Co. 





PREHEATER REQUIREMENTS 
FOR THERMIT WELDING 

Recent tests made by the Metal & Thermit 
Corporation to determine the proper amount 
of air required for special thermit welding 
gasoline and compressed air preheaters show 
that 25 pounds per square inch seems to 
be a practical minimum for operating preheat- 
ers. At this pressure, a single burner preheat- 
er requires approximately 25 cubic feet of free 
air per minute and a double burner preheater 
approximately. 50 cubic feet. For very large 
welds, where the walls of the molds are thick 
and the preheater gates are longer than usual, 
a pressure of 40 pounds per square inch is 
advisable, requiring approximately 35 cubic 
feet of free air per minute for a single burner 
preheater and 70 cubic feet for a double burner 
preheater. 











9712 


COMPRESSED AIR MAGAZINE 


July, 1920 





EDMUND GYBBON SPILSBURY 
A Memoir 
By ALFRED D. FLINN 


DMUND GYBBON SPILSBURY, min- 

ing and metallurgical engineer of inter- 
national reputation, died suddenly of heart 
failure May 28, 1920, in the New York Eye 
and Ear Infirmary, where the operation for 
cataract had been successfully performed upon 
his eyes a few days previous. He was Presi- 
dent of the American Institute of Mining and 
Metallurgical Engineers in 1896 and of the 
Engineers’ Club of New York in 1916 and 1917. 
He was also a member of the American So- 
ciety of Civil Engineers, the American So- 
ciety of Mechanical Engineers, the Institution 
of Mining and Metallurgy of Great Britain, 
the Mining and Metallurgical Society of Amer- 
ica, the American Electrochemical Society, and 
of the Rocky Mountain Club of New York. As 
the representative of one or another of the 
national engineering societies, he was a trus- 
tee of United Engineering Society from 1916 
until his death; a member of Engineering So- 
ciet-es Library Board from its organization 
in 1913 until 1920, being its chairman from 
1918 to January, 1920; and a member of the 
Engineering Foundation Board from 1916 un- 
til his death. He was also a member of the 
Division of Engineering of the National Re- 
search Council. of Washington and New York. 
In all these societies and boards, he was an 
active, useful member, serving on numerous 
committees and contributing freely of his time 
and ability. 

Born in London, England, in 1845, he at- 
tended school in Liege, Belgium, whither he 
went. at an early age. His technical education 
was gained at the university of Louvain, 
Belgium; he was graduated in 1862. After 
leaving the university, he had a practical 
course at Clausthal, Germany. He came to 
the United States in 1870. His practice as a 
consulting mining engineer and metallurgist 
took him into many parts of Europe, Africa, 
the United States, Mexico and South America. 


In 1870 he was sent by the Austro-Belgian 
Metallurgical Company to investigate the re- 
sources of the United States in lead and zinc. 
After spending two years in this work, he re- 
signed in order to practice in the United States, 
where he was the first to introduce the Harz 
system of ore-dressing for the zinc ores of 
Pennsylvania and New Jersey. During this 
period he was engaged in explorations also on 
the northern shore of Lake Superior and in 
Colorado, Montana, Utah and California. From 
1873 to 1875 he was engaged in different ca- 
pacities with various companies until in 1888 
he became managing director of the Trenton 
Iron Company, Trenton, New Jersey, where he 
remained until 1897. While manager of these 
works, he introduced as specialities of their 
business, the Elliot locked wire rope and the 
Bleichert system of aerial tramways. 


In 1893 he presided over the sessions of the 
Mining Division of the International Engi- 
neering Congress, of the World’s Fair at 
Chicago. 

He was the author of a number of important 
technical papers published in the Transactions 


of the American Institute of Mining Engi- 
neers, on Rock Drilling Machinery, in 1874; 
New Air-Compressor, 1879; Iron-Ore Deposits 
on the James River, 1880; Gold Mining in 
South Carolina, 1883; Notes on a Novel Cable- 
Transfer for Railroad Cars and the Use of the 
Locked Wire Rope, 1891; Improvements in 
M ning and Metallurgical Appliances During 
the Last Decade, 1897; and in the Engineering 
and Mining Journal, 1910, New Method of 
Agitating Cyanide Pulp. 

In a lighter vein he wrote enteriainingly. To 
the Mining and Scientific Press in 1915, he 
contributed Technical Remin’scences. Para- 
graphs from this narrative recall early in- 
teresting experiences and the notable progress 
in mining engineering during his half-century 
of active practice. 

“T wonder how many mining engineers of the 
present day can call to mind changes due to the 
advances in the practice of mining which have 
taken place in the last half-century? Prac- 
tically every appliance beyond the pick and 





Edmund Gybbon Spilsbury 


shovel, hand-hammer and drill, has been in- 
troduced during that short period. When I 
first started my practical course in under- 
ground work, we knew none of the aids now 
considered requisite to work economically. We 
had no machine drills to save the physical labor 
of hand work. Dynamite or its precursor, 
nitro-glycerine, had not yet been invented; 
fuse was still unknown; even steel was more or 
less of a luxury, and our hand-drills were still 
made of iron with steel bits welded on to them. 
The mushrooming of the head of the drill 
under the hammer blows was a constant source 
of trouble and injury to the hands of the 
miners. The only explosive known was the 
large-grained black powder. 

“Tt seems hardly credible to-day, and yet it 
is a fact that the contract price for driving or 
stoping ground was influenced by the condi- 
tion of the rye crop. In seasons of drought, 
the height*of the rye was much curtailed and 
the length of the straw between joints would 
be so short that the time occupied in jointing 
and filling the straws which were used as 


fuses, greatly lessened the driving capacity of 
the miners. The straw primers naturally limit- 
ed the possible depth of the hole and three feet 
was considered a good average. These straw 
fuses were very rapid and it was necessary to 
ignite them by a slow-burning sulphur wick. 

“In the German mines the men all assembled 
in the foreman’s office for prayers before be- 
girning their shift. Except under special con- 
ditions no men were allowed to be raised or 
lowered by the hoisting engine; the ladders 
being used both for entry and exit. In some 
of the very deep mines, however, a special 
hand-engine was used, greatly lessening the 
time spent in climbing ladders.” 

Mr. Spilsbury is survived by three sons, 
Raymond G., Percifor G. and Hugh G., and 
by one daughter, Miss Beulah G., and a sister, 
Miss Matilda Spilsbury. 





COMPRESSED AIR MOTORS 


The compressed air motor is the only one 
that has proved successful in model aeroplane 
practice outside of the regular rubber band 
type of motor, according to a writer in Aerial 
Age. Many steam engines have been tried 
with little if any success. Prof. Langley built 
one that really worked and worked well. A 
few others have been built and have performed 
well, but about 95 per cent. of all steam engines 
built have never operated perfectly. 

The compressed air motor on the other hand 
is simpler and of course can be made lighter. 
Very few if any have failed to function, and 
owing to the light weight are desirable for 
model aeroplane work. 

There are many types on the market to-day 
at little cost, some have been made to sell for 
$15, others up to $100. 

There is some satisfaction in having a com- 
pressed air motor in a model, for three reasons. 
The first is because it is a motor plant and 
takes the model out of the toy class; secondly, 
it brings the center of gravity up where it 
would be in a large machine, and thirdly, it 
lasts many times longer than a rubber band 
motor, or it can be transferred from one model 
to the other. 

The Aeronautic Library has announced 
that they are carrying a full line of compressed 
air motors designed and built by Mr. Beach, 
an Australian having years of experience, and 
the writer personally examined the motors and 
found the workmanship the best, the design 
simple—which permits light weight—and the 
motors very efficient. To show how well these 
motors perform, I reversed the engine by hand 
and counted forty turns. The motor when 
released made 37 revolutions in the other direc- 
tion, showing how well the valves and pistons 
hold the air. é 

The motors on exhibition at the Aeronautic 
Library are one large and one small three- 
cylinder rotary, and one large two-cylinder 
opposed. These motors are made in such a 
way that they can be connected up to a flash 
boiler and operated with steam pressure. 





The Ingersoll Rand Co. of Illinois an- 
nounces its removal on May 1 from its former 
Chicago offices in the Peoples Gas Building 
to No. 709 Fisher Building, Chicago. 
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The Manufactured Ship a Potent Factor in our Fleet of Trade 


Compressed Air is Playing a Prime Part in this Accomplishment—Use of Pneumatic 
Tools Indispensable to Speed of Production and Uniformity of Procedure 


UTTING The Punch in Shipbuilding! 

Such might well be the title for a story 
descriptive of the part played by pneumatic 
tools in calling into being our present-day mer- 
chant marine. 

But for the aid of compressed air it is 
difficult to picture ‘how we could have pro- 
duced the immense volume of cargo-carrying 
tonnage fashioned here in the course of the 
last three years or so. Not only that, but we 
shall see shortly how these air-functioned ap- 
paratus are going to do much towards enabling 
us to maintain a befitting position in the realm 
of oversea trade. The manufacturing world 
at large has come to a pass where mechanical 
agencies must figure more vitally than ever 
before in assuring quantity output. Brawn and 
manual skill, as heretofore understood, can no 
longer measure up to modern productive de- 
mands. 

When the Submarine Boat Corporation es- 
sayed to blaze the way in a radical departure 
in marine architecture by initiating the stand- 
ardized, fabricated ship, the men responsible 
for that epoch-making innovation realized that 
they could not turn out the desired number 
of freighters with exceptional rapidity if they 
relied upon means and methods previously 
prevailing. It was equally evident to them, 
however, that the mere multiplication of bot- 
toms would not suffice unless those vessels 
were rugged enough to meet the conditions 
imposed by the Atlantic Ocean in its ugliest 
moods. In short, the steamers were to be 
turned out quickly and yet of such structural 
strength and finish that they would subscribe 
to the highest standards of the maritime rating 
agencies. 

The opinion has prevailed somewhat widely 
that the underlying purpose of the U. S. 
Emergency Fleet Corporation was to obtain 
in any way practicable a vast array of craft 
which, by mere numbers, would neutralize and 
possibly outweigh the ravaging activities of 
Teuton U-boats. And it has been concluded, 
in the same fashion, that we embarked upon 
a contest of construction against destruction 
content if our freighters held together for only 
a trip or two. Whatever ground may have 
existed for this belief, it is undeniably the 
fact that the Submarine Boat Corporation took 
upon itself contracts for 150 steamers de- 
termined to build those boats in a way that 
would make them comparable with the best 
practices of leisurely peacetime shipyard work. 

To this end, the bridge builder, the tank 
builder, and others thoroughly familiar with 
the varied departments of great structural 
steel undertakings on land were asked to turn 
their talents into untried paths and to bring 
their technical and manual skill to bear in pro- 
ducing floating bodies—ships of considerable 


By Robert G. Skerrett 


speed and of a size equal to a deadweight 
carrying capacity of 5,350 tons. The tale 
would be an absorbing one if space were avail- 
able to tell how the structural engineer and 
the marine architect. met upon common ground, 
and, by mutual concessions, borrowed freely 
from each another and finally designed a type 
of cargo carrier that could be turned out by 
manufacturing methods—using steel shapes 
and plates that had never before been deemed 
suited to the getup of ocean-going craft. 
Fundamentally, interchangeability of struc- 
tural elements was the keynote; and this pre- 
cision of manufacture or fabrication at scores 
of contributive plants—scattered throughout a 
far-flung area in several States—could not 
have been guaranteed except by the adoption 
of precautionary measures familiar to the 
bridge builder but quite unknown among the 
usual shipyard fraternity. That is to say, each 
plan was drawn with the utmost care and so 


fully dimensioned that the true form of every 
part and the exact position of every hole was 
established to a nicety. Further, paper tem- 
plates or patterns, made of a special material, 
were distributed to each distant fabricator 
who, in his turn, could make therefrom dur- 
able metal or wooden templates. This reduced 
to a minimum any likelihood of template 
deformation in transit. 

The use of paper may seem of doubtful 
merit, aware as most of us are that paper is 
likely to shrink or stretch according to the 
state of the atmosphere. But just see how 
these physical shortcomings were effectively 
met. On each pattern was drawn or painted 
a line of definite length, and so marked. Ii 
this line subsequently fell short, owing to con- 
traction, the paper was dampened by steam 
until it expanded sufficiently, or, if affected 
by moisture, it was dried—contours and rivet 
holes being checked off on metal or wood 

















Manufactured standardized ship of 5350-ton deadweight capacity, 


built at the Newark Bay 


Shipyard. 














iii 


A view of a short stretch of the fitting out dock showing something of the crowded condition 
of that busy section of the great plant. 
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Working with Pneumatic Tools at Newark Bay Shipyard 





Fig. 
Fig. 2.—Getting down to it. 
job” at Newark Bay. 


when the dimension of the standard line 
agreed with a steel tape. Finally, in order that 
there should be complete uniformity of 
measurement in every fabricating shop, all of 
the steel tapes used were compared with a 
single master tape and any variations, plus or 
minus, calibrated before the tapes were issued. 
The maximum tolerance permitted in any 
structural part was 1/16th of an inch; and it is 
noteworthy that out of some tens of thousands 
of pieces delivered at the Newark Bay Ship- 
yard only 0.14 per cent. failed to conform to 
the prescribed limit of variation. However, 
the departures were so slight that even these 
units could be made acceptable with little work 
at the assembling plant. 

There were two purposes in adopting the 
unique type of craft sponsored by the Sub- 
marine Boat Corporation. The aim was to 


make available for shipbuilding an enormous 
tonnage of commercial steel and, besides, to 
recruit to marine work a large force of opera- 
tives familiar with the rearing. of steel spans, 
skyscrapers, hydro-electric flumes, etc. At the 
time we entered the war, wellnigh every 
shipyard mechanic in the country had been 
grabbed up by the existing plants, and it was 
perfectly plain that we should be dreadfully 
hampered in the execution of the Emergency 
Fleet Corporation’s program unless capable 
labor could be had promptly. Therefore, it 
was realized that the nucleus of the productive 
army at Newark Bay and elsewhere, where it 
was decided to build fabricated freighters, 
would have to be formed of men accustomed 
to erecting steel parts and to handling the 
appropriate tools. 

Appropriate tools, as the bridge builders in 


1.—A corner of the Training Department’s outdoor school. These learners are paying for themselves by doing effective work on ship parts. 
A recent graduate of the Training Department caulking a deck seam. 
Fig. 4.—The pneumatic reamer clearing up rivet holes preparatory to driving. 


Fig. 3.—A rivet heater under instruction “on the 


charge at Newark Bay understood the term, 
could be none other than pneumatic tools; and 
from the very beginning down to the present 
time not a single rivet has been driven by 
hand. As it happened, one set of ‘hand-rivet- 
ing tools were surreptitiously carried into the 
plant, but they were discovered before they 
could be put to use and ordered out of the 
establishment. For good and sufficient reasons, 
the management would not tolerate anything 
but the pneumatic “gun” for they believed that 
apparatus indispensable to speed of production 
and to uniformity of procedure. In no other 
way would it have been possible to fix general 
standards of execution and to apportion rates 
of compensation that would give all riveters 
an equal chance to win a satisfying wage. 
There was another end to be gained by the 
universal adoption of air-driven tools. It was 
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Interiors of the standardized ship—Living quarters of crew. 
































2 SS 


Fig. 1—The seamen’s mess aboard one of the ships built by the Submarine Boat Corporation. Fig. 2.—The kind of bunking accommodations 


which the Newark Bay steamers provide for their sailors. 
ble and where radiators are fitted to dry their wet togs. 
tion that they facilitate the handling and stowage of cargo. 


thought that it would be easiest to familiarize 
new men to use them efficiently, and thus by a 
comparatively short period of practical in- 
struction to make greenhorns into much-needed 
capable mechanics. Remember, please, that the 
Newark Bay Yard expected, if the war con- 
tinued, to have a working force of quite 18,000 
persons; and as a matter of fact its operative 
army has totalled substantially 15,000. How 
the ranks of the mechanics were swelled from 
month to month and skilful toilers created 
from unexpected walks of life is a heartening 
bit of industrial history. More than that, it 
will dawn upon us, as we sketch the methods 
employed and the results obtained, that the 
urge of strife has yielded fruits of a valuable 
and enduring nature. 

In the spring of 1917, the steel shipyards of 
the country were employing about 26,000 men 
—they were anxious to have at their command 
many more. Official estimates developed the 
fact that within the course of a twelvemonth 
fully 400,000 workers would be needed, and the 


Fig. 


prospect was that in the course of the suc- 
ceeding year the shipbuilding army would have 
to be augmented so per cent. Clearly, these 
operative cohorts could be had only by adopt- 
ing some system of intensive training that 
would suffice to make riveters, caulkers, chip- 
pers, reamers, etc., out of men previously un- 
acquainted with the handling of tools suited 
to these callings. How the Newark Bay Ship- 
yard met the situation and accomplished edu- 
cational wonders is another evidence of tra- 
ditional Yankee resourcefulness. 

The first step was to pick out promising em- 
ployees, identified with kindred trades, who 
had already served in supervisory capacities. 
These men were appointed student instructors 
and were sent for six weeks to a special train- 
ing school established at Newport News, Vir- 
ginia. Their main duty there was to learn 
how to analyze the respective tasks of the 
shipyard mechanic, and to grade them agree- 
ably to their difficulty to master. In this way, 
the instructor-to-be was qualified to take a 


3.—A corner in the seamen’s quarters where hot and cold shower baths are availa- 
Fig. 4.—The holds of the manufactured ship are roomy and so generally free from obstruc- 


beginner in hand and to lead him progressively 
and sympathetically through jobs that would 
ultimately produce a qualified workman. This 
meant, of course, fitting the teacher to impart 
information in an intelligible and a stimulating 
manner. 

When graduated from the Newport News 
course, the original twelve instructors re- 
turned to Newark Bay where their initial effort 
was to amplify the local instructional force 
by training on the spot sixteen other men. In 
this way, the training staff was built up step 
by step until it numbered 105 instructors by 
January of 1919—these teachers, at that time, 
being busily engaged in guiding no fewer than 
1,052 novices in sixteen different branches of 
shipyard work. To be specific, the several 
classes turned out riveters, chippers and caulk- 
ers, holders-on, reamers and drillers, heaters, 
bolters, regulators, pipefitters, packers, erec- 
tion machinists, etc. 

Of course, this procedure had the outward 
appearance of entailing very heavy expendi- 
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tures and, for a considerable interval in the 
case of each learner of carrying with it an 
overhead without a commensurate return. But 
we must bear in mind that the system in no 
wise resembled the commonly prevailing ap- 
prentice or helper method. Instead, from the 
very start, the plan required that every pupil 
should be engaged in turning out work of a 
kind that could be used in the actual getup of 
the fabricated craft. How was this made 
possible? Why, for example, the riveter-to-be 
during his first half day at the yard was set 
driving rivets in ship parts although not im- 
mediately employed in doing riveting on the 
vessel, itself; and in the same way reamers, 
buckers-up, etc., were given practical and 
profitable jobs to do. 

A section of the yard in the neighborhood 
of one end of the building slips was laid off 
as an out-door “school” for the Training De- 
partment. There the learners, qualifying in 
hull-construction trades, were and still are 
given their first lessons on frames, girders, 
bulkheads, floors, etc. According to the nature 
of their respective requirements, the various 
hull units are bolted, reamed and drilled, rivet- 
ed, chipped and caulked by the novitiates. At 
the same time, rivet heaters are taught their 
particular calling by acting as such for the 
tyros doing their bit with the pneumatic ham- 
mers. The rivet production of the entire 
Training Department has averaged anywhere 
from 45,000 to 62,000 rivets per week; and 
it is significant that less than two per cent. of 
the rivets driven by the members of the classes 
have had to be cut out because of improper 
workmanship. 

At each instructional. stage emphasis is laid 
upon quality of performance; and the succes- 
sive tasks are attacked in a manner to promote 
a gradual increase of speed of performance. 
There is no specified time fixed for mastering 
any of these shipyard trades; and a learner re- 
mains under instruction so long as he makes 
headway and displays willingness to fit himself. 
The slacker is promptly discovered. When the 
schooling is ended, the newly-made mechanic 
is passed onto the building ways and, as a 
rule he soon proves himself capable of holding 
his own with the regular workmen. Nothing 
indicates better the thoroughness of the pre- 
liminary instruction than the fact that quite 
96 per cent. of the student workers make 
good. In the course of two years the Train- 
ing Department at Newark Bay converted 
13,000 men and lads from many walks of life 
into competent shipyard operatives. 

The functional simplicity of the pneumatic 
tool has lent itself peculiarly to the training 
system adopted at Newark Bay, and the re- 
sults obtained have stirred the old-line ship- 
building fraternity profoundly, and well they 
might. It may not be a matter of common 
knowledge, but abroad—especially in the ma- 
rine plants of the British Isles, not more than 
ten per cent. of all the riveting is allowed to 
be done by the pneumatic hammer. There are 
two reasons for this: first, the long-established 
unions of the hand workers are opposed to the 
“air gun,” and, secondly, there has prevailed 
among the conservative school of shipbuilders 
a belief that the pneumatic tool makes less of 
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a demand for skill on the part of the me- 
chanic and is all too apt to promote imperfect 
workmanship. No wonder, then, that the es- 
tablished steel shipbuilders here, when we 
joined in the war, looked askance. at the po- 
tential participation of the structural steel man 
in marine architecture. Many of these doubt- 
ing gentry did not hesitate to say that the 
bridge worker and his brothers could not drive 
a rivet tight enough to meet the stresses of 
sea service. How unwarranted this conclusion 
was has since been made plain by the splendid 
performances of the fabricated freighters put 
afloat by the Submarine Boat Corporation. But 
before touching upon the sea-going records of 
these craft, let us finish with the efficiency of 
the plant’s operatives and the procedure adopt- 
ed to speed up construction or assembling— 
call it which one will. 

To facilitate the employment of time-saving 
pneumatic tools, there are raisers at numerous 








points along both sides of each building slip, 
and these, at brief intervals vertically, are fitted 
with groups of taps. By this arrangement it is 
practicable, even with comparatively short 
lengths of air hose, to reach any part of a 
craft in course of construction and thus to do 
the necessary riveting, caulking, reaming, chip- 
ping, etc., no matter where the job may be. 
The motive breath for the 4,250 odd air-driven 
tools is supplied by twelve electrically actuated 
compressors, and the aggregate energy needed 
for this service amounts to the tidy matter of 
7,500 horse power. Operating current is sup- 
plied by the big Essex Power Station some 
two miles away on the Passaic River. The 
immediate distribution of air at the 28 build- 
ing slips depends upon seven compressors— 
each machine taking care of a group of four 
ways. 

The seven compressors at the ways, like 
three others located along the fitting-out dock, 








Some numerous difficult forgings of identical pattern in stock. 


This interchangeability makes 


it possible to meet the needs of ships wnder construction or to supply promptly replacement parts 


for damaged fabricated steamers. 











A corner of the storage yard where thousands of ready-made water-tight doors and other equip- 


ment are at hand for speedy installation. 
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The fabricated freighter in course of construction. Arrow shows one of the risers of the com- 
pressed air supply system with its numerous taps for the different working levels. 


have a capacity of 3,300 cubic feet per minute. 
In the fabricating shops, where material for 
the bows and sterns are worked up locally, 
the two smaller compressors have each a ca- 
pacity of 1,650 cubic feet per minute. The 
installation by which compressed air is deliver- 
ed to the various points throughout the yard 
consists of a six-inch main, running largely 
under ground and fed by the ten big machines. 
Along the fitting-out dock, however, the main 
is supported beneath the crane trestle and, 
therefore, is overhead. There is, besides, a 
pipe line tapping the latter conduit about mid- 
way of the dock, and this extends to the fabri- 
cating shops and on again to the farther end 
of the building slips—thus constituting, in 
effect, a ring system of air supply. Each com- 
pressor is provided with a receiver of the 
usual type; and there are supplemental re- 
ceivers placed at suitable positions along the 
fitting-out dock or wet basin. 


Compressed air is fed, in addition to the 
tools already described, to the rivet heaters or 
portable forges of which there are 423. The 
same motive medium is used to function the 
hammers in the blacksmith shop, to operate 
a number of pneumatic hoists, and to drive 
portable punches and riveters in the fabricat- 
ing shops. The pumps on the fitting-out dock, 
which deliver fuel and lubricating oil to the 
vessels, are also actuated by compressed air, 
and so, too, are some of the steam pumps on 
the boats at times when their boilers are not 
in service. Large torches employed on steel 
work during hull construction likewise tap the 
air line; pneumatic tamping machines are used 
to keep the railroad track in proper condition ; 
and, finally, air does its part in working the 
spray guns by which large areas of the freight- 
ers’ bodies are painted expeditiously. This brief 
resume of compressed air’s divers activities 
at the Newark Bay Shipyard indicates sug- 


gestively the wholesale manner in which this 
energizing element enters into the rapid build- 
ing and the satisfactory finishing of the fabri- 
cated cargo carrier. 

For the purpose of regulating compensation 
and, at the same time, bunching piecework, 
the management of this splendid plant devised 
what is known as a berthing system. This, in 
effect, divides each hull into so many distinc- 
tive job areas, and the result is beneficial in 
several ways. It obviates troublesome ac- 
counting due to scattered and somewhat petty 
piecework tasks; it concentrates a man or a 
gang’s activities for half a day or a whole 


day where the least amount of shifting will 
be necessary; and the pay is large—the psy- 
chological reflex inducing sustained and cheer- 
ful effort. Of course, the primary difficulty 
was to apportion the “berths” so that. their 
scopes would agree pretty closely with the 
difficulties involved—the less accessible berths 
calling for fewer rivets to be driven during ¢ 
regular working day. But the berthing scheme 
has represented only one phase of skilful man- 
agement at Newark Ray. 

With characteristic thoroughness, the bridge 
men in charge at the plant, following out their 
accustomed lines of procedure, cunningly 
evolved a “sequence of erection” which would 
permit of the quickest assembling of a hull 
and, incidentally, facilitate the riveting and the 
regulating or aligning of associate parts. Here- 
tofore, ship construction in the average yard 
has consisted of erecting certain features of a 
hull after they were more or less extensively 
fabricated in the near-by shops of the plant. 
These sections, generally the keel and frames, 
were brought together on the ways and from 
them templates were made which served in 
laying out the plating and other units of the 
craft’s body. This required the lining up and 
ribboning of the frames to hold them in posi- 
tion so as to secure even approximately correct 
templates. Because of variations in the posi- 
tions of the framework elements, it has com- 
monly been necessary to make a separate tem- 
plate for every plate! 

At Newark Bay, on the other hand, the 
erecting proceeds in a somewhat reverse order. 
The flat keel plates and the vertical keel are 
first placed on the blocks, then certain exten- 
sive parts of the shell are assembled before a 
single rib is secured to the vessel’s backbone. 
Next, the frames are slipped in and faired to 
the skin plating. This course would invite 
difficulties and possibly entail deformed lines 
if it were not for certain expedients which the 
bridge worker calls to his aid. Further, ex- 











Another “shelf” of the well nigh inexhaustible “stock room” of Newark Bay from which cap- 
stans, windlasses, etc., can be withdrawn instantly to go aboard any of the standardized manu- 


factured freighters. 
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The air dolly in action 


actness of fit and satisfactory contours are as- 
sured by reason of the precision of the dis- 
tant fabricating shops in cutting, punching, and 
riveting up much of their materials. 

The bridge builder does not hesitate to utilize 
the civil engineer; and the latter’s transit and 
his keen eye make sure of the desired straight 
lines. Similarly, the structural steel man 
knows from experience that he can bring to- 
gether temporarily by bolting large sections 
of his prefabricated structure, “regulate” to a 
nicety their relative positions, and then bind 
them by rivets when ready. The bolters are 
expected to do their work thoroughly instead 
of more or less approximately, as is so often 
the case in the average marine plant. There is 
nothing new in this procedure to steel erectors. 
Careful fabrication at the contributive mills 
and shops has made this relatively easy. The 
builders of our skyscrapers and bridges are 
aware that their rivets are intended to link 
securely rightly adjusted steel elements, and 
they know that the rivets should not be count- 
ed upon to bear the added stress of forcing 
parts together. As a consequence, in the ships 
assembled at Newark Bay, the rivet, in chilling 
and contracting, establishes a state of initial 
tension which adds just so much more to the 
snugness of the union and to the firmness of 
the bond between metal and metal. 

In somewhat inaccessible places, where the 
holder-on or bucker-up cannot play his part 
easily or efficiently, there has been devised 
what is popularly termed an “air-dolly.” This 
ingenious little apparatus consists of a cylinder 
with a plunger or piston rod surmounted by a 
head which is projected by pneumatic pressure 
—thus forcing the rivet into position and hold- 
ing it against the opposing impact of the “gun.” 
In this way a snugness of fit and a type of 
workmanship are obtained which could not be 
certainly realized otherwise. Not only that, 


and plastic. At Newark Bay, “double driving” 
is being extensively employed to advantage. 
That is to say, the somewhat passive function 
of the bucker-up is supplanted by giving that 
mechanic a “gun” which he brings against the 
rivet to steady it until his fellow on the op- 
posite side has given the rivet a number of 
taps. Then, both of the gunmen take up the 
driving, and between them the rivet is forced 
home and finished off in a very superior man- 
ner. This order of working likewise makes 
for speedy performance. 


And what has been the cumulative result of 
the training system and of the means and the 
methods employed by the Submarine Boat Cor- 
poration? As everybody knows who is at all 
familiar with either land or marine structural 
steel work, progress is judged by the number 
of rivets driven in a given period. Incidental- 
ly, let it be said that each of the Newark Bay 
freighters has-in its make-up a matter of fully 
four hundred and fifteen thousand rivets; and 
while an immense percentage of these are 
driven by machine and “gun” at the fabricat- 
ing shops, still many thousands of them have 
to be driven at Newark Bay. When work was 
first started at the plant and the keel of Hull 
No. 1 was laid on December 20, 1917, the men 


employed on the job represented normal skill 
in the trade. The Agawam—for such was the 
name of the maiden craft launched on the 
30th of May, 1918, was produced when the 
personnel was essentially new to the vast un- 
dertaking, and she constitutes a starting point 
from which to measure achievement since. 
From January to June of 1918, nineteen rivets 
per gang hour was the average performance of 
skilled labor, and the mean of the men un- 
der training was eleven rivets per gang hour. 
During the last six months of that year, due 
in part to the grim urge of war, the average 
of the efficient workers climbed to 23 rivets 
per gang hour, while the Training Department 
obtained a rating of twelve rivets in the same 
measure of time. In 1918 the plant launched 
twenty boats. 


Gradually, in the next twelvemonth, despite 
the fact that strife had ceased on the battle 
fields of Europe, the riveting records improved 
conspicuously, and by the close of 1919 skilled 
labor was driving on an average 50 rivets per 
gang hour, and the employees of the Training 
Department were making an average of 16 
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Observe that the keel and much of the bottom plating are in place while not a single frame has 


yet been erected. Notice, too, that the floors are delivered to the building slip in an advanced stage 


but the rivet can be hammered tight while hot 67 yabrication. 
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The early stages of the assembling of a fabricated cargo carrier. 





























The keel is typical of the 


girders commonly employed in the building of bridges, great skyscrapers, etc. 


rivets—just three rivets less than the original 
so-called experts drove in the early part of 
1918. Last year the yard put overboard the 
amazing number of 83 ships, representing a 
total of 444,050 tons deadweight capacity! At 
the present time, experienced operatives are 
driving an average of 56 rivets per gang hour, 
and the learners can boast an average of 24 
rivets an hour—five better than the skilled rat- 
ing when the Agawam was building. 

This showing is all the more commendable 
and significant when we realize that the na- 
tion is no longer confronted with the menace 
of the U-boat. In short, the yard has struck 
a peacetime stride that still is gaining; and this 
fact is going to have a deal to do with our 
ability to compete with the foreign builder 
and to make it possible for us to deliver ton- 
nage within contract periods quite unapproach- 
ed abroad where hand riveting predominates. 
Extremely capable management has brought 
these things to pass; and pneumatic tools have 
disclosed a commensurate adaptability in meet- 
ing an unusual situation. It is interesting to 
speculate what the same administrative ¢un- 
ning and these mechanical facilities will lead 
to in the near future. 


One might expect the S. S. Agawam to have 
shown 
as she was the first of our fabricated cargo 
carriers; but she proved unusually sound even 
when her double-bottom tanks were subjected 
to a decidedly abnormal test. The ship, like 
all of her class, was designed for a maximum 
draft of 22% feet, and it is customary to make 
a hydrostatic test agreeably to the intended 
draft. However, to the astonishment of the 
inspectors of the underwriting agencies, a 
30-foot head of water in the standpipe failed 
to reveal weeping at any joint or rivet. To- 
day, the practice at the yard calls for a testing 
head of 34% feet, representing approximately 


a hydrostatic pressure of fifteen pounds to the 


square inch. And the skeptics said that bridge 
men were not qualified to build tight ships! 
As every man of nautical experience or mari- 
time knowledge is aware, the tightness of a 
steel hull is not only a measure of structural 
strength and a fair gauge of service endurance, 
but it is an excellent index of low cost of 
upkeep and a guaranty that cargo liable to 
damage by water can be carried with the least 
likelihood of injury. On her maiden voyage 
the S. S. Agawom was loaded with refined 


some structural shortcomings—being 


sugar destined to a Mediterranean port. Owing 
to a succession of unexpected conditions, the 
ship was delayed in making that haven, and the 
sugar remained in her hold for a period of sev- 
eral months before it was discharged at Naples. 
In the course of her voyage the Agawam had 
to contend with storms and heavy seas. When 
the sugar was discharged not more than one- 
half of one per cent. was hurt, and the dam- 
age was so slight that the affected sugar was 
still fit for consumption. The bilges were 
dry, but an imperfectly sealed hatch cover had 
permitted the seas sweeping over her deck 
to set up moderate leakage. 

Further evidence of hull tightness has since 
been brought to light when some of the steam- 
ers, carrying fuel oil in the double bottom have 
been dry-docked. Petroleum will seep through 
passages that will hold water at bay, and it is 
no uncommon occurrence for the under-water 
skins of tankers and other oil-laden vessels to 
be literally coated with a dripping film of this 
“searching” liquid. In fact, this is the usual 
state and causes no alarm. It is therefore easy 
to appreciate the surprise of commanding of- 
ficers and engineers of Newark Bay ships at a 
total lack of oil seepage when their craft were 
dry-docked. This has constituted spectacular 
proof of the extraordinary soundness of the 
hulls. 

Like other vessels exposed to the hazards of 
the sea, some of these fabricated freighters 
have had to battle strenuously with the ele- 
ments and, occasionally, grounding has oc- 
curred. One of the fleet was swept ashore . 
on the coast of Cuba during a driving hurri- 
cane,-and was left exposed to the changeful 
elements for several months while she wal- 
lowed about in the sand. Contrary to what 
might have been expected, the craft was “rock- 
ed off” during the high tide of rough weather 
and refloated without showing any structural 

















Hanging the rudder of a standardized steamer 
at Newark Bay shipyard. The derricks are so 
placed as to make it possible to reach any part 
of a vessel while under construction. 
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impairment that would occasion a leak. In- 
deed, the S. S. Hillsborough County was so 
little affected by her experience that the un- 
derwriters, without ordering repairs, permitted 
her to steam north to Baltimore. Again, we 
have in this case, one more example of the 
thoroughness of the work and the fitness of 
the material which have made the standardized, 
manufactured vessel possible. 

Finally, while the boats, in using structural 
steel, have about 35 tons more metal in their 
hulls than craft of the same type and di- 
mensions built strictly according to Lloyd’s 
rules, still this difference is more than com- 
pensated for by the increased strength gained; 
and the rigors of service have brought to light 
that the “soft steel” employed will stand harsh- 
er treatment—giving and bending  wi‘hout 
rupture where the usual higher carbon ship 
steel will snap or fracture and let in water. 

The standardization that has contributed so 
much towards rapid construction lends itself 
equally to promptness in effecting repairs, all 
because of that perfection of workmanship in 
every contributive feature which assures inter- 
cnangeability. The storage yards and the 
storehouses at Newark Bay are typical of the 
“shop-shelf” idea. There are held in reserve 
ready for instant issue a numerous array of 
plates, angles, forgings, auxiliaries, and equip- 
ment of all sorts which can be worked into 
a new steamer or used to substitute any dam- 
aged part or feature of an operating vessel. 
These can be fitted either at the yard or dis- 
patched to any other port where the ship in 
need has touched. Many instances might be 
cited revealing how this interchangeability has 
permitted prompt and low-priced replacements 
and held down demurrage to a minimum. The 
shipping fraternity is fully alive to the value 
of this expedition, for they know that the 
fabricated freighter can therefore be kept more 
steadily on her money-making job. 

From a patriotic point of view, this new- 
style of cargo-carrier will inevitably do much 
towards arousing the American people to a 
“sea-minded” attitude—a psychological status 
indispensable to the proper support and main- 
tenance of a commensurate native merchant 
marine. This will be the logical outcome of 
the material interest of a widespread nature 
provoked by the recruiting of productive 
agencies in many of our States otherwise not 
directly concerned in nautical matters. As has 
been well said by one of the officers of the 
Submarine Boat Corporation: “A plate from 
Wheeling, West Virginia, is riveted to a sec- 
tion from Louisville, Kentucky, and assembled 
to a frame from Milwaukee, Wisconsin.” Sim- 
ilarly, apparatus and material are supplied from 
a region reaching from Massachusetts south to 
Virginia and inland for many hundreds of 
miles. 

Of the three fabricating yards called into 
being to meet a war-time emergency, the 
Newark Bay establishment is the only one re- 
organized for general commercial activities 
and scheduled to develop elaborately. The 
program now outlined looks to the purchase of 
the property from the Government at the term- 
ination of the present four-year lease. Furth- 
er, thé plan is to create supplemental facili- 


ties in the way of dry-docking accommoda- 
tions, and then to build an array of piers of 
the most approved design which shall be pro- 
vided with thoroughly up-to-date loading and 
unloading equipment. In other words, ships 
are to be built, repaired, and operated directly 
from that site on Newark Bay where a num- 
ber of our great trunk line railroads can be 
tapped. In this way, the principles of stand- 
ardization will be applied to the manifold fields 
of oversea shipping; cargoes will be handled 
in the most direct and expeditious manner; 
and it will be possible with these focused con- 
veniences to shorten turn-around periods— 
hastening the recently arrived steamer off 
again upon a profitable voyage. The vision, 
the courage, and the codperation which made 
the Newark Bay Shipyard an achievement of 
the first order are going to prevail in carrying 
on the larger and more splendid project. The 
standardized, manufactured freighter has come 
to stay, and will undoubtedly be a potent in- 
strument in aiding America to hold its own 
against all competition in the markets border- 
ing upon the Seven Seas. 





THE “DANIAL WAKALL” 
WATER BLAST IN MINES 

This is a new device which is being intro- 
duced into English mines providing means for 
the allaying of dust and deleterious gases in 
mine air, by utilizing water under pressure, 
causing it to split into fine particles by strik- 
ing solid surfaces, and subsequently atomized 
by compressed ait. The device consists of an 
outer shell or casing, fitted internally with a 
plug valve, with two passages, one for the 
airway, and the other for the water. In the 
air passage a non-return ball valve is placed. 
The airway connects with a cylindrical sleeve, 
admitting the compressed air to an inner 
chamber through slots at the back end. Within 
this chamber is fixed an air regulating spindle 
with cone shaped face, forming a valve with 
the inner front head cone surface of the 
sleeve, acting as a valve seat. The extension 
of the spindle beyond the valve face is a 
distributing cone. The water passage con- 
nects with an annular chamber surrounding 
the front head of the sleeve, which has a 
cone face forming a valve with the outer cas- 
ing as a valve seat. The screwed spindle is 
rotated within the sleeve, and the screwed 
sleeve carrying the spindle rotates with the 
casing. The plug valve is operated by a re- 
movable key. The functions of the device are 
as follows :—Compressed air and water under 
pressure are connected to the device by the 
usual pipe fittings. The key operating the 
plug valve is rotated through a quarter of a 
turn, admitting the air and water into their 
respective chambers. The screwed sleeve is 
rotated back to form the required aperture 
between the casing and the sleeve to determine 
the quantity of water used. The spindle is 
similarly adjusted within the sleeve, con- 
trolling the quantity of air used. The water 
under pressure issues from the chamber in a 
cone shaped jet, and striking the spindle, is 
split into fine particles. The compressed air 
issuing from the centre behind the water im- 
mediately projects the fine particles of water 


on to the head of the spindle, which deflects 
the atomized water into a cone shaped stream, 
the degree of atomization being controlled by 
the adjustable apertures of both the air and 
water. The non-return valve placed in the 
air passage of the plug is to prevent the back 
pressure of water entering the compressed air 
mains when the air pressure fails, or, for 
economic saving, is cut off after the blast 
has been in operation for a certain length 
of time. The removable key operating the 
plug valve can only be separated from the 
casing when the blast is turned full on. As 
the device is placed in direct connection with 
the air and water services, without any in- 
termediate valves between the mains and the 
devices, the return of the key to an official 
is a direct proof that the water blast has been 
put into operation. 





TESTING “ALCOGAS” FOR AIR 
MAIL SERVICE 

Alcogas, a fuel more economical than gas- 
oline, and less hard on the motor, was tested 
successfully in the air mail service, according 
to the announcement of Otto Praeger, Second 
Assistant Postmaster-General in charge of the 
air mail. : 

Tests made on the Washington-New York 
route, over a six weeks’ period, indicated a 
saving of 3.3 gallons of fuel in favor of the 
new synthetic fuel. Known commercially as 
alcogas, it is composed of 38 parts of alcohol, 
nineteen parts benzol, four parts tuluol, 30 
parts gasoline, and seven and one-half parts 
ether. The remaining one and one-half part is 
not explained, but the other components sound 
explosive enough. 

Mail plane No. 35, a Curtiss machine 
equipped with a high compression motor, was 
the n-achine on which the new fuel was tested. 
A check plane of similar model flew the op- 
posite way during most of the trips made, us- 
ing high test aviation gasoline. The alcogas 
ship made thirty-one flights and the gasoline 
ship nineteen. Liberty twelve motors were 
used on beth planes, but the alcogas ship was 
high compression style and the other low. 

A saving in lubricating oil also was indicat- 
ed by the tests. The average for the new fuel 
was 44 quarts an hour as against 4.98 quarts an 
hour with gasoline. The oil saving is thought 
to be due to greater thermal efficiency dis- 
played by alcohol fuel as against gasoline. 
After 125 hours in the air the motor on the 
alcogas machine was taken down and found 
to be in fine condition, with less carbon de- 
posited than in the motor using gasoline. At 
1,475 revolutions a minute 24 gallons of gaso- 
line were consumed an hour, while at the 
same speed but 20.1 gallons of alcogas were 
consumed. 





Sheffield, the great center of British engi- 
neering, is utilizing the film to promote the 
British steel industry and to develop British 
export trade in steel products. A series of 
films will be shown this year in 86 of the prin- 
cipal cities of western Europe, America and 
the British colonies, which, experts consider, 
will be a fine advertisement. 
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FREDERICK G. COTTRELL TO 
HEAD BUREAU OF MINES 
HE NOMINATION of Dr. Frederick G. 
Cottrell for director of the Bureau of 

Mines, Department of the Interior, was sent 

recently to the Senate by President Wilson, 

to take the place of Dr. Van H. Manning, re- 

signed. Doctor Cottrell was the assistant di- 

rector of the Bureau under Doctor Manning. 

Frederick G. Cottrell, chemist, metallurgist, 
inventor, was born in Oakland, California, 

January 10, 1877. He attended school in Oak- 

land and matriculated at the University of 

California in 1892. As a university student he 

gave especial attention to science, particularly 

chemistry. After graduation in 1896, with the 
degree of Bachelor of Science, he was a Le 

Conte fellow at the University in 1896-97 and 

taught chemistry at the Oakland High School 

in 1897-1900. Then he went to Europe where 
in 1901 and 1902 he studied at the University 
of Berlin and the University of Leipzig, re- 
ceiving from the latter the degrees of Master 


FREDERICK G. COTTRELL 





Chief Metallurgist of the Bureau of Mines of 
the Dept. of the Interior who has been nomin- 
ated by Pres. Wilson to be Director of the 
Bureau. He is a native of California and a 
graduate of the University of California. 


of Arts and Doctor of Philosophy, 1902. On 
his return to this country in 1902, he was ap- 
pointed instructor in physical chemistry at the 
University of California, and in 1906 was ap- 
pointed assistant professor holding this posi- 
tion until rto11. While in college Doctor 
Cottrell’s chief contributions. to science were 
researches relating to the electrical precipita- 
tion of fume and fine particles suspended in 
the gases of smelteries, blast furnace or ce- 
ment works flues, and he finally evolved what 
is known as the Cottrell process for this pur- 
pose. This invention was first utilized at the 
Selby smeltery in California for removing 
fumes from the waste gases of a sulphuric acid 
plant at the smeltery, thereby abating a nuis- 
ance that threatened to necessitate shutting 
down the works. Subsequently this electrical 
Precipitation process was installed at other 
smelteries to remove fume and solid particles 
contained in the escaping gases, and it was also 
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successfully used at cement plants, notably 
near Riverside, California, to prevent the dust 
from the calcining kilns from damaging near- 
by orange groves and vegetation. To-day the 
Cottrell process of fume and dust removal is 
in world-wide use, and is recovering materials 
heretofore wasted to the value of many thou- 
sands of dollars. One of the latest installa- 
tions is at a large smelting plant in Japan; 
while the largest installation is at the Ana- 
conda smeltery, Anaconda, Mont. Doctor Cot- 
trell in a desire to encourage scientific research 
turned over his extensive patent rights to a 
non-dividend paying corporation, known as the 
Research Corporation, a body formed for that 
purpose. A fundamental requirement in the 
incorporation is that all net profits shall be 
devoted to the interests of scientific research. 

In 1911 when Dr. J. A. Holmes, the first 
director of the Bureau of Mines, was serving 
as a member of a commissions appointed by the 
Government to study alleged damages from 
smoke and fumes from the Selby and the Ana- 
conda smelteries, and the Bureau of -Mines 
was investigating at length the smoke problem, 
Doctor Cottrell, because of scientific attain- 
ments and his special knowledge of metal- 
lurgical problems, was appointed chief physical 
chemist in the bureau. In 1914 he was appoint- 
ed chief chemist, in 1916, chief metallurgist, 
and in 1919, assistant director. 

Aside from his work on fume precipitation, 
Doctor Cottrell has been interested in and 
intimately connected with work on the separa- 
tion and purification of gases by liquefaction 
and fractional distillation. During the world 
war and subsequently thereto the development 
of the Norton or Bureau of Mines process for 
the recovery of helium from natural gas has 
been his special care, and it was chiefly through 
his efforts that a plant for recovering helium 
(a rare non-inflammable gas) on a large scale 
for military aeronautics has been erected near 
Petrolia, Texas. 

Doctor Cottrell is a member of the American 
Chemical Society, Mining and Metallurgical 
Society of America, the American Electro- 
chemical Society and the American Institute 
of Mining and Metallurgical Engineers. He 
was awarded the Perkin medal by the New 
York Section of the Society of Chemical In- 
dustry in I919 in recognition of his work on 
electrical precipitation. 


Personal Intelligence 


H. W. Seamon, president of the Trojan Min- 
ing Co., of South Dakota, and H. N. Lawrie, 
economist of the American Mining Congress, 
appeared before the House Ways and Means 
Committee recently, urging the passage of 
a gold premium bill. Production will cease 
unless relief is given, they said. 

ae oe 

Geo. Otis Smith, Director of U. S. Geo- 
logical Survey, in an address before the Amer- 
ican Iron and Steel Institute in New York on 
industry’s need of oil said in part: “The ever 
increasing demand for gasoline and fuel oil 
are the outstanding oil needs, so that the ques- 
tion of priority will soon arise. With an esti- 


mate of seven billion barrels in the ground and 


the 1920 consumption closely approaching 
500,000,000 barrels, this rapid pace cannot long 
be maintained. Regard for the future forces us 
to plan to use less oil and to import more. 

* * * 

Roy S. MacElwee, New York City, assistant 
director of the bureau of foreign and domestic 
commerce, has been confirmed by the Senate 
to be director of the bureau to succeed Philip 
B. Kennedy, who resigned on July 1. 

te Bee 

E. N. Gott, Vice-President of Boeing Air- 
plane Co. of Seattle, reports that the work of 
mapping aerial routes between the United 
States and Alaska will be begun immediately 
with a view to instituting commercial lines 
to the territory from Seattle as soon as pos- 
sible. 

x * x 

W. S. Connor of New York City has or- 
ganized the Red & Green Granite & Products 
Co., a company in the State of New York, 
to manufdcture granules for paper asphalt 
shingles, and also to make the shingles. The 
mill is being built in Granville, N.-Y., and is 
expected to be operating by July 1. 

* * * “ed 

Carl G. Barth, a pioneer in the machine 
building industry and in modern principles of 
production and management, has been elected 
an honorary member of the Taylor Society for 
the promotion of science in management, 29 
West 39th Street, New York City. The other 
honorary members are Frederick W. Taylor 
himself and Henri Le Chatelier, who develop- 
ed scientific management in France. 

* * x 

B. L. Clegg, who has been connected with 
the Westinghouse Electric Co. of 265 Broadway, 
New York, for the last eleven years, is now 
associated with the industrial department and 
is specializing in motors for their shops. 

tae 

L. M. Baker has resigned as supervisor of 
sales in the Motor Equipment division of the 
Hyatt Roller Bearing Co. to become the ex- 
clusive representative in the State of Michigan 
for the Dittman Gear and Manufacturing 
Corporation, Rockport, N. Y. 

+ oe 

N. N. Badd who formerly was in charge of 
the Heat Treating Department of the De La 
Vergne Machine Co. in New York has re- 
signed to accept a position as Sales and Serv- 
ice Engineer with the T. A. Calhoun Co., 76 
Montgomery Street, Jersey City, N. J. 

* * * 

The American Zinc Institute, Inc., at its 
recent annual meeting in Chicago, elected the 
following officers for the next fiscal year: 

President, Eugene H. Wolff; Vice Presi- 
dents, James L. Bruce, Edgar Palmer, F. C. 
Wallower; Treasurer, Howard I. Young; 
Directors, Charles W. Baker, J. H. Billingsley, 
Joseph Brennemann, James L. Bruce, P. B. 
Butler, A. P. Cobb, Eugene R. Grasselli, Julius 
W. Hegeler, Cornelius F. Kelley, Carl M. Loeb, 
Edward M. Mcllvain, A. S. McMillan, George 
E. Nicholson, William A. Ogg, Charles T. Orr, 
Edgar Palmer, Victor Rakowsky, William F. 
Rossman, Arthur Thacher, F. C. Wallower, 
Eugene -H. Wolff... 
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AIR CLASSIFICATION OF 
PULVERIZED MATERIAL 


By S. B. KANSOWIT2Z* 


N THE grinding or pulverizing of materials 

some form of separator is used for securing 
a product of suitable and uniform fineness. 
The means employed have been screens and 
later air currents. In some cases the separa- 
tor is outside of and distinct from the mill 
proper, that is, the discharge of the mill goes 
by means of an elevator, or screw conveyor, 
to a separator where the fines are removed 
and the tailings, consisting of coarser particles 
with more or less of the fines, are returned 














Fig. 


1.—Base casting of pulverizer. 


to the mill for further grinding. In other 
types of mills the separation is an inherent 
part of the mill, and no material leaves the 
mill until it has been ground to the proper 
fineness. 
Standards of Fineness 

When referring to the fineness to which 
a certain material is to be reduced there is 
often a misconception as to what the term 


really means. The term “mesh” is used freely, 
such as 60-mesh, 100-mesh, 200-mesh, etc., 
when designating a product required, without 


really meaning that 100 per cent. of the ma- 
terial must pass the designated size of screen. 
What is really meant is that a high percentage 
of the product should pass through the given 
mesh, such as 80 per cent. through 200-mesh, 
95 per cent. through a 100-mesh, and 99.6 per 
cent. through a 60-mesh. Even the term 95 
per cent. through 100-mesh has no absolute 
significance, since one might have two samples 
of material, each of which has been ground 
so that 95 per cent. will pass a 100-mesh sieve, 
but one of which is so uniformily ground that 
all will pass a 50-mesh, while the other wou!d 
have some particles left on a 35-mesh sieve. 

This shows that it is necessary when stat- 
ing the fineness required, to state also the size 
and percentage of the largest particles. For 
example, in specifying the fineness of ground 
rock phosphate, if expressed as 95 per cent. 
through 100-mesh, the remaining 5 per cent. 
should practically all pass a 60-mesh. Unless 
the character of the coarser particles is con- 
sidered it is not possible to compare the 
same material ground and separated by differ- 
ent processes. 

Screen Limitations 

The use of screens or screening cloth for 
separation of fine materials is limited to a 
comparatively coarse product. When very fine 


*Engineer, Raymond Bros. Import Pulverizer Com- 
pany, Chicago. Abstract from Rock Products. 


separation is attempted the screens soon clog, 
decreasing the capacity, and returning to the 
mill improperly cleaned tailings which contain 
a high percentage of fines, eventually chok- 
ing the mill. When the tailings are rejected 
as in the case of hydrated lime, the attempt 
to make the separation by screens results in 
the loss of much of the hydrate. With hard 
abrasive material the screen openings are rap- 
idly enlarged and soon give a product much 
coarser than desired. 

Another disadvantage of screen separation 
of very fine materials is that an appreciable 
amount of moisture in the material will soon 
clog the screen openings, necessitating fre- 
quent cleaning. 

Separating by Air 

To avoid the above faults and be able to 
obtain a fine uniform product air separation 
must be resorted to. By air separation we 
mean genuine air separation and not air 
conduction. There are processes which use air 
to handle the ground product. In some of 
these the material is sucked out by a fan and 
in others the discharge passes to a mechanical 
separator instead of to screens. 

A’ real air separator should be an integrai 
part of the mill. It should be able to remove 
the ground material from the grinding sur- 
faces just as fast as it is made, thus preventing 


the mill from clogging. This increases the 
capacity of the mill, as it permits the rolls to 
grind on coarser particles. This can only be 
accomplished by having the air enter under- 
neath the grinding surfaces and blow the 
ground particles up and away from the rolls. 

The separator should be dustless in oper- 
ation. It should be able to maintain a uni- 
form product irrespective of changes in air 
velocity or air density met with under operat- 
ing conditions. Should it become necessary to 
change the fineness of the finished product, it 
should be so designed that this can be ac- 
complished in a short time and without shut- 
ting down the equipment. 

The Raymond System 

Fig. 1 shows air inlet ports beneath the 
grinding chamber of a Raymond mill. Fig. 
2 shows’a view of a typical installation, a 
cross-section of which is shown in Fig. 3. In 
Fig. 2 it will be noted that after the material 
has been ground and separated it is drawn into 
the fan and then blown into a cyclone dust col- 
lector. The material after traveling in the 
comparatively small sectioned discharge pipe 
enters the large sectioned collector and is com- 
pelled to travel in a circular path; the centri- 
fugal force thus produced causes the material 
to hug the walls of the collector and event- 
ually drop through the bottom as finished pro- 
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Fig. 2.—Raymond system of air separation. 
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Fig. 3.—Section of mill and connections. 


duct. The air being freed from the material 
passes up through the top of the collector into 
the return air pipe, which delivers the air 
back to the portholes under the grinding 
chamber, shown in Fig. 1. These ports are 
surrounded with an air-tight casing, as showa 
in Fig. 2. 

Just as soon as the rolls pass over the ma- 
terial the air takes it away, lifting it up, at 
the same time imparting to the material a 
whirling or circular motion. As the material 
passes up with its cyclonic motion, the whirl- 
ing currents travel in a larger and larger cir- 
cular path, due to the increased radius of the 
separator, the coarser particles, due to the 
action of centrifugal force, are constantly be- 
ing thrown against the sides of the separator 
and drop back to the mill to be reground, 
while the finer particles upon which the centri- 
fugal force is not great enough to overcome 
the fan suction, pass into fan intake. 


This type of separation is used with what 
is known as the low side mill (Fig. 3). It is 
adapted for medium grinding, that is, for ma- 
terial ground so that 85 to 95 per cent. passes 
through a 100-mesh sieve. It will be noticed 
that the separation obtained is not done by 
changing the air velocity or air density, but 
by imparting a circular motion to the par- 
ticles, ifting them up with a cyclonic motion, 
and as the separator increases in diameter and 
the air imereases in rarity the coarser particles 
keep on dropping back to be reground. We 
can thus safely use a high air velocity and liit 
up both coarse and fine, keeping the grinding 
surfaces free from fines and gradually, due 
to the cyclonic motion of the particles, sep- 
arate the fine from the coarse and throw the 


coarse out of the air currents back to be re- 
ground. 
For Finer Separation 

When a still finer product is required, or 
where it is desirable to frequently change the 
fineness, the high side mill is used. The 
grinding mechanism of a high side mill is 
identical to that of a low side mill, the only 
difference being that in a high side mill a 
double cone separator is used, while in a 
low side mill the single cone is used. The 
material is ground and removed from grind- 
ing surfaces in a similar manner in both mills. 

In the high side mill the material, after be- 
ing subjected to the same mode of separation 
as in the low side mill, receives a further sep- 
aration by passing the material up between 
two cones and into an inner cone where it 
receives any degree of separation desirable. 

Applications of Air Separation 

In the industrial field air separation has re- 
placed all other methods where an extremely 
fine product is required, for it gives a much 
larger capacity than is possible by screening 
or bolting. In fact, the fineness of the finish- 
ed product attainable by air separation is prac- 
tically unlimited. A finer product can be ob- 
tained than from the finest silk bolting cloth, 
and at a fraction of the cost. The fineness of 
some materials that are being commercially 
separated today is greater than can be indi- 
cated by the finest testing sieves it is possible 
to make. When one realizes that there are 
screens on the market of 350 meshes to the 
linear inch, or 122,500 holes per square inch, 
some inkling is had of the fineness that can 
be attained in an air-separated product. The 
fineness of such materials can only be deter- 


mined by a microscope and the mesh of the 
particles estimated. 

Sticky materials, or materials that become 
sticky when handled can be readily obtained 
by air separation; such materials are resin, 
pitch, shellac and various gums used in mak- 
ing varnishes. 

For pulverizing limestone, calcite, talc and 
other rocks and minerals for paint fillers, etc., 
air separation is the only practicable means, 
since the commercial requirements of such 
materials generally call for 200-mesh stuff or 
better. Many such products are ground to 
350-mesh. 

The use of air separation in conjunction 
with the pulverization of coal has given great 
impetus to the application of pulverized coal 
in many types of furnaces, particularly in the 
case of open-hearth steel furnaces. Although 
the requirements of a rotary cement or lime 
kiln do not call for a finely pulverized fuel, 
it has been proved that a purer product can 
be calcined because of the complete combus- 
tion and the absence of ash in the product, 
when using a zo0o-mesh fuel. 





THE ENGINEER REPORTS A 
CASE OF EMERGENCY 

HE FOLLOWING episode will be of 

exceptional interest to-engineers familiar 

with the practice of making out reports. 
The author is an engineer employed by a large 
manufacturing corporation who was taken ill 
with appendicitis, and after surviving the cus- 
tomary rites guaranteed in such performance 
—the alienation of his appendix—despatched 
this account of the circumstances to the head 
of his department. 
Dear Boss: 

Arrived customer’s plant Thursday the 
13th. Spent day taking levels, running 
lines, establishing clearances, cleaning up, 
etc. 

Friday the 14th., opened bottle of ether 
waves, experimented with same. Visited 
Mars, the moon, Venus, etc., while Master 
Mechanic and pipe fitters opened chest and 
looked for cracked fitting; finally found 
same and removed it. 

Saturday the 15th., and Sunday the 16th., 
delayed account of trouble with pipe lines, 
etc. 

Monday the 17th., started fires with light 
fuel and got steam turned on lines. 

Tuesday the 18th—General lining up, 
grouting, etc. Will operate on light load 
shortly, full load in about 10 days. 

Work 35% completed. 

Did not replace defective fitting. 

“SHorty” BAUMEISTER. 





We are all pretty well agreed that “Activated 
Sludge” is not a closely descriptive or other- 
wise satisfactory designation of what it stands 
for. An English contemporary was so worked 
up about it that it actually offered a guinea 
(in depreciated sterling) for something better. 
The prize was awarded for the alternative title 
of “Forced Aeration Process” as the best sug- 
gested, although it applies only to the method 
and not at all to the product or result as 
“Activated Sludge” does. 
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Compressed Air Usage in the Birmingham Mineral District 


Pig Iron Production Expected to Reach 2,500,000 Tons in 1920—Coal Mined 
in 1919 Estimated at 16,000,000 Tons 


IRMINGHAM, located in Jefferson Coun- 

ty, Alabama, is justly termed the Magic 
City, due to the valuable mineral deposits un- 
derlying its surface. 

Iron ore, coal and limestone, the principal 
supplies for steel manufacture are found in 
the district, a condition which is not found any 
other place in the world. 

The climate is delightful; the winter season 
is short and mild, and the summers, while 
rather hot, are tempered by invigorating eve- 
ning breezes, thereby enabling the industries 
of the district to maintain a very high effici- 
ency throughout the year. 

Birmingham is the youngest of the larger 
cities of the South and yet its population at 
present is over 200,000, and with its present 
rate of growth will undoubtedly, within a 
few years, be the Metropolis of the South as 
well as the largest shipping center of finished 
products. 

The city is beautifully laid out with wide 
numbered streets and avenues, while the South 
Highlands section is a veritable park laid out 
along the slope of Red Mountain. On ac- 
count of the many railroad tracks passing 
through the city and in order to eliminate 
grade crossings for the enormous city traffic, 
two viaducts have been constructed. One 
serves east and west traffic along First Ave- 
nue, while the other, known as Rainbow Via- 
duct, recently completed, serves north and 
south traffic along Twenty-First Street in the 
heart of the city. Its electric railway system 
is about 200 miles in total length. The water 
supply comes from the mountains to the 
southeast in abundant quantities and is most 
wholesome and free from contamination. The 
city and district are well supplied with elec- 
tric power from a large hydro-electric plant 
of the Alabama Power Company on a nearby 
river. 

Birmingham boasts of having the most ex- 
tensive and numerous manufacturing establish- 
ments in the South, as there are 375 plants lo- 
cated there with upwards of half a billion dol- 
lars capital invested. Its finished products in- 
clude steel of all kinds, cast iron pipe, ma- 
chinery, coke by-products and cement. 

The mineral output of the district is ever 
growing. Ninety per cent. of the iron ore 
mined in Alabama comes from there, which 
in I919 amourted to a pig iron production of 
2,109,546 tons from the 38 blast furnaces of the 
district. At this writing the monthly pig iron 
production should net a total yearly output well 
over 2,500,000 tons. 


The estimated coal production for 1919 was 
16,000,000 tons mined while the coke yield was 
around 3,750,000 tons. With the recent com- 
pletion of two large coke by-product piants the 
yearly yield of coke will be larger and a great- 
er revenue will be obtained due to the valuable 


By Robert H. Cunningham 

















L-D motor driven structural mill at Fairfield plant, Tennessee Coal, Iron ¢ Railroad Co. 


by-products being retained in the more up-to- 
date methods employed. 

The mineral tonnage of the Birmingham dis- 
trict is three times greater than the cotton crop 
of the entire South. 

The iron ore mines are located along the 
north slope of Red Mountain, the outcrop ap- 
pearing near the top and dipping down to the 
south. The principal vein runs from ten to 
25 feet thick. At the mines at present are slopes 
but the shaft is becoming popular as the haul 
is getting greater and greater as the mines 
are being developed. The Gulf States Steel 
Company were the first to sink a shaft or 50° 
slope into the ore beyond Red Mountain and at 
present are only about 50 feet from self fluxing 
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ore at a depth of about 2,800 feet. The Wood- 
ward Iron Company have just completed a 
shaft into the ore at their No. 4 Ore Mine 
which lies in the valley to the south of Red 
Mountain. This 22x14 ft. shaft is 1,350 feet 
deep, and has been put down in record time by 
the E. J. Longyear Company of Minneapolis, 
Minn. 

There are in the district about one thou- 
sand air drills in daily use in the ore mines. 
A great number of piston drills are yet being 
used, these being mounted on tripods. The 
water type hammer drill is gaining favor but 
to date not a great number have been in- 
stalled. The jackhamer unmounted is used in 
a great number of mines where the character 
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L-D. Power plant, Chickasaw Shipbuilding € Car Company showing Allis Chaliners motor. gen- 
erator sets, turbines and steam driven Ingersoll-Rand compressors. 
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Mining iron ore in the Birmingham district. 























Fig. 1. 
at Tennessee Coal, 


loading methods. Fig. 3.—Leyner-Ingersoll 


Spaulding mine—Republic Iron & Steel Company—Showing 





Ore Mines—Republic Iron & Steel Co., showing one vein and manner of hand loading. 


of the ore and the thickness of the vein justifies 
its use. One of the greatest problems with 
which the ore mines have to cope at present 
is the question of loading, and several differ- 
ent types of mechanical loaders are being tried 
out. 

The Tennessee Coal, Iron & Railroad Com- 
pany use principally the piston type of drill 
at this time and all mines are equipped with 
Leyner drill sharpeners. 

The Republic Iron & Steel Company at their 
Raimund Mines use chiefly the water type 
hammer drill and their shop is equipped with a 
Leyner sharpener. The Spaulding Mine is 
equipped with jackhamers and Leyner drill 
sharpener, as well as Ingersoll-Rand compres- 
sors. 


The Sloss-Sheffield Steel & Iron Company 
have their major operation at its Sloss mines 
and the equipment there includes Ingersoll- 
Rand compressors, Ingersoll piston drills anda 
Leyner sharpener. At this point a large In- 
gersoll-Rand air compressor is being installed 
to be operated electrically by power produced 
at a Central power station of the company at 
North Birmingham. At the Ruffner mines of 
the same company, jackhamers unmounted are 
used and their shop is equipped with a Leyner 
sharpener. 

The Woodward Iron Company use piston 
drills and jackhamers and most of their shops 
are equipped with Leyner drill sharpeners. 

The limestone deposits are mined from open 
quarries and piston drills and jackhamers are 
used principally to drill the ground. 


] unmounted jackhamer and hand loading. Fig. 2.—Ore mining operation 
ron & Railroad Company showing Piston drill mounted on a tripod, also the general appearance of the ore vein, and hand 
Water Drill Tripod mounted in Raimund Ore Mines—Republic Iron & Steel Co. 


Fig. 4.—Raimund 


The coal fields of the districts lie on the 
northern and southeastern side of the city and 
the vein is mined both by the drift and shaft 
method. A majority of the mines are -elec- 
trically operated and a great deal of compress- 
ed air is used to operate coal punchers and 
jackhamers. 

With the raw materials for the manufacture 
of steel so closely associated, it is quite natural 
that Birmingham should be one of the greatest 
manufacturing centres in the world. 

At Ensley, in Birmingham, is to be found 
the large mill of the Tennessee Coal, Iron & 
Railroad Company, subsidiary of the United 
States Steel Corporation. At this point is 
located its largest group of blast furnaces, 
six in number, openhearth, blooming and rail 
mills. The annual capacity of the openhearth 
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Birmingham as a Residential City. 
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Fig. 1.—The skyline of Birmingham. Fig. 2.—Birmingham’s “Grand Canyon. Fig. 3.—Looking south through the centre of the city. Fig. 4.— 


The South Highlands residential section. 








department is 750,000 tons. One of the blast 
furnaces just blown out for relining has been 
in continuous service for over eleven years 
showing a world’s record production of nearly 
1,500,000 tons. These blast furnaces are all 
blown with steam actuated units—reciprocating 
blowing tubs and turbo blowers. The first two 
turbo blowers manufactured by the Ingersoll- 
Rand Company have been in continuous opera- 
tion at this plant for six years. Each machine 
has a capacity of 55,000 cubic feet of air per 
minute at a pressure of sixteen pounds. 
Adjacent to Ensley is the Fairfield coke 
by-product plant of the same company produc- 
ing 6,000 tons of coke per day, while a little 
further along down the valley is the plant of 
the American Steel and Wire Company, and 
further along is the newly completed plate and 
structural steel plant of the Tennessee Coal, 
Iron & Railroad Company which is turning 
out materials for the fabrication of ships at 























Launching of the first 9600-ton ship “Chickasaw ay at plant of the Chickasaw Shipbuild- 
ing & Car Co. 
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Industrial Views in the Birmingham District 
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General view of Semet Solvay coke by-product plant just completed by Sloss-Sheffield Steel € Iron Co. 














Ore mines, Muscoda division—showing general arrangement of shops and plant. 
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Portal of No. 2 slope, Raimund Mines, Republic Iron & Steel Company. 


Chickasaw Shipbuilding & Car Company lo- 
cated at the head of Mobile Bay near Mobile, 
Alabama. 

The transportation of raw and _ finished 
products from Birmingham to the sea has been 
developed to such a point that a short rail 
haul of seventeen miles gives a water outlet 
to Mobile Bay by way of the Warrior River 
thus reducing the all rail freight rate by 
twenty per cent. With the raw material avail- 
able in the district and the transportation so 
thoroughly worked out Birmingham is bidding 
for her share of world trade. 

The Chickasaw Shipbuilding & Car Com- 


pany, while located at Chickasaw near Mobile, 
is really closely connected with Birmingham 
as it receives all of its fabricated steel from the 
district via the Warrior River. This is the 
largest ship yard on the southern coast, in 
fact but few in the United States are more 
completely laid out. They have already launch- 
ed from their six ways two 9,000-ton steel 
ships. Their contract covers ten of these ships, 
the programme calling for a launching every 
30 days. 

In laying out this plant a wonderful engi- 
neering feat was accomplished as the site was 
originally a ‘virgin swamp. The whole plant 




















Shannon 50 deg. slope, Gulf ‘States Steel Company. 


is supported on piles and concrete. The power 
plant is the last word in refinement and is the 
best in the whole South. The main power 
plant consists of three 8,o00-cu. ft. steam- 
driven Ingersoll-Rand air compressors, two 
Allis Chalmers turbine generators and three 
motor generator sets. 

For proof of Birmingham’s seriousness in 
soliciting export business the question of per- 
manent docks is being considered near the 
head of Mobile Bay, these to be supplied by 
Warrior River shipments as well as all trunk 
railroads of the South, which touch that point. 
The effect of tide is very slight and would not 
hamper permanent docks, as it does at New 
Orleans and the distance to the sea is miles 
shorter than at New Orleans. 

Birmingham looks to the future with optim- 
ism and her continued growth and prosperity 
is bound to make her proud of her wonderful 
resources. 

AIR MACHINERY EXPORTS 

The Bureau of Foreign and Domestic Com- 
merce has provided for publication the fol- 
lowing table of exports from the United States 
of air compressing machinery, by countries, in 
the last morth for which records are available, 
March, 1920. 


Countries Dollars 
ES ra ee, ee ey ee ee er 8,070 
SONNE: 5. su t:gih 6 Ue bras o eons o> GS 893 
PE, otk ht a bus als ec ie es ewe bho oho 113,340 
RE Rte oe Sie cree raed 'e'w; STAN A TESNGRS So 3,793 
NNN 3555's > x. oe ain Soars © Bowmen 215 
I sae asts ask we es eo ob oe we Sea: Of 176 
IN 3 Sra i ei Glace he aaah Gnu Nb eclbie om 1,922 
RM i bic Seas a Wak eee ROE hon wos ' 13,699 
SS Sai ae Gat avg Sts i Pa oie 6 ws bua es 160 
IE ik sc laint gard: ein Sir hie as eee eet 116,403 
RM oe tS Chile o's SATE dra Ses PO Nin seg o's 29,511 
EIEN. Su kre ole e gerard aie bese ow « 1,702 
eee rer rn ere 41,364 
Ts mae, Sees te a ee 1,582 
LOO ae eens ee ee 779 
Dominican Republic ............. 970 
RNIN 5 Gis balsa Ge ata: a eure acs hues. 0% 7,372 
EE 55 kn ohh bi bS re Serre FW a AS Eee 1,776 
ERED Wie an die Rakews coe ke «as Gee 9,996 
RNINEEE © ils pwc 50's om Slane Gia’ a4 60. 5°% 65 
ST ND a wos cree wiel4 a 150 
RR iatats coach ska Shoe hia erae rece bie oo 4% 1,226 
OC GaP SESE ee ates ae eee 64 
IE MIR ic’ in 6 i ow aie ww ares 4a 8,486 
oo RS eS a ee oe a ane 1,095 
GN eee eee 260 
oo SSA rea eee 155,017 
eA ene eee ae 11,054 
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NOVEL BLASTING SCHEME 

A method of blasting a heading, possessing 
a new feature, is reported from the Nord- 
hausen mining district in Germany. Instead 
of two or three inclined shot-holes in the cen- 
tre to unkey the face of the work, the holes 
are bored parallel with the axis of the drift, 
locally known as “canon-shots.” These are 
arranged and fired to make a hole of no great 
diameter in the centre of the face by crushing 
the rock. Then a ring of shot-holes is bored 
around this central opening and fired. This re- 
moves a considerable mass or rock, thereby 
greatly enlarging the central opening. Another 
ring of holes, more widely spaced, clears the 
face. The novelty consists in the close-to- 
gether central crushing holes. Being so near 
together, it is not necessary to have a primer 
and fuse in each. The concussion of one shot in 
those circumstances is sufficient to fire the rest. 


————— = 
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John Hickey, 50 Years an Air Machinery Man 


Half-Century of Service Celebrated by Fellow Employees—His Career Linked with Invention and Development 
of Rock Drill and the Air Compressor—Golden Anniversary of a Workman who Never 
Strikes, whose Philosophy is if You Stick to the Boss he will Stick to You 


OHN: HICKEY, still hearty and hale in 

his 74th year, celebrated a remarkable an- 
niversary on June 2, when he completed a half 
century of service in the compressed air ma- 
chinery industry for the Ingersoll-Rand Co. 
of New York. Few men are encountered these 
days in business that have served a single 
concern continuously and with fidelity for 50 
years, and are still sticking on the job. 

It was on June 2, 1870, that Mr. Hickey, a 
husky young chap, went to work for the 
Hydraulic Machine Company at their factory, 
22nd Street and Second Avenue, New York 
City. In the following year, when the manu- 
facture of rock drills just invented by the mod- 
est New England mechanic, Simon Ingersoll, 
began, the firm became known as Sergeant & 
Cullingworth. In 1886 the latter firm moved 
to Ninth Avenue and 27th Street. The concern 
subsequently became known as the Ingersoll 
Rock Drill Co., and somewhat later as the 
Ingersoll-Sergeant Drill Co. When merged 
with the Rand Drill Co. in 1905, the company 
took its present name, the Ingersoll-Rand Co. 
Throughout the changes of name and through- 
out the course of the great development in the 
company’s business until it became the largest 
and most representative house of its kind in 
the world, John Hickey remained faithfully 
at work and is this day at his office, No. 11, 
Broadway, New York. 

Mr. Hickey started in as a day workman 
and mechanic, but he showed ability and calibre 
and in due course of time in 1898, he became 
foreman of the compressor department of the 
company, progressing by stages through vari- 
ous departments. Since the joining of the 
Ingersoll and Rand companies fifteen years 
ago, he has been at the head offices of the 
company as an assistant office manager. It 
was in these offices on June 2 that Mr. Hickey 
was the recipient of unusual honors. Officers 
of the company, heads of departments, old as- 
sociates and fellow employees to the number 
of several hundred gathered in the main cor- 
ridors at an appointed time in the afternoon, 
all knowledge of the event having been kept 
secret until the astonished Hickey was sum- 
moned. 

William L. Saunders, Chairman of the 
Board of the Ingersoll-Rand Co., addressed the 
gathering and paid a glowing tribute to so 
unusual a record of faithful service, later 
presenting to Mr. Hickey a beautifully en- 
grossed memorial, illuminated in colors, pre- 
pared by an artist for the company, which was 
signed by the officers and scores of the em- 
ployees. A check was also presented to Mr. 
Hickey as. a further token of esteem. At the 
close of his address Mr. Saunders proposed 
three cheers and a tiger for thé veteran, which 


By Francis Judson Tietsort 





OHN HICKEY, at 74, when interview- 

ed by New York daily newspaper re- 
porters on the occasion of the celebra- 
tion of his fiftieth anniversary of service 
with the Ingersoll-Rand Co., made the 
following observations regarding the la- 
bor situation today: 

“This attitude of labor is all wrong. 
Stick by your boss and he will stick by 
you. My experience has proved this. 
The men you work for will be fair to you 
if you play fair with them. 

“The trouble with labor today is that 
all it thinks of is the time clock and the 
pay envelope. Labor is money crazy. 

“IT come to work an hour early to avoid 
the Subway rush and because I like to 
be on hand before the others. 

“I’ve loved machines ever since I could 
walk. I’ve never earned a dollar in my 
life except by my work with machines. 
I feel toward ’em just the way a mother 
feels about her baby.” 














were given with enthusiasm, their recipient be- 
ing greatly affected. There followed an im- 
promptu reception, the employees filing past Mr. 
Hickey to clasp his hand and congratulate him. 

In his address, Mr. Saunders called atten- 
tion to the fact that the subject of the felicita- 
tions of the day had become connected with the 
machinery industry before the rock drill was a 
thing of practical appliance. As a matter of 


JOHN HICKEY 





ae 


From a portrait made on the day of the 
. celebration. 


fact, the Ingersoll rock drill was invented in 
1871, and Hickey embarked on his career the 
year before. The Rand Drill Co. was organiz- 
ed in 1871, although prior to that time ex- 
periments had been made with rock drills, but 
the drill as a practical mechanism to supplant 
hand drilling followed Hickey’s entry into the 
machinery industry. 

In 1871, a plain mechanic, Simon Ingersoll, 
came to New York with models of some of his 
inventions. Mr. Ingersoll had a device, for 
instance, with which he could throw a line 
through a second-story window in case of fire, 
by means of a sort of pistol. He had several 


models of inventions of this sort, which he 
carried about with him. One day he was 
riding in a horse car—there were no trolley 
cars and few railroads at that time—and he 
was explaining one of these models to a man 
who sat beside him. On an opposite seat there 
sat John D. Minor, a prominent contractor who 
was interested in inventing a drill that could 
drill the rock on jobs where he was at work, 
and who listened to the’ man talking of his 
new patented device. When Mr. Ingersoll got 
through, Mr. Minor interrupted and inquired, 
as related by Mr. Saunders: 

“Why don’t you invent something worth 
while? For instance, why don’t you contrive 
a rock drill operated by steam? I have a big 
contract here in New York and work in rock. 
You can readily see that drilling could be 
done much better by steam than by hand.” 

“IT can do it. Ill go right to work—but I 
haven’t much money,” replied Ingersoll. 

“How much money do you want?” 

Ingersoll told him it might take as much as 
fifty dollars to make a model. Minor handed 
over to the stranger, who had an honest face, 
the fifty dollars, gave him his card and told 
him to go ahead. Mr. Ingersoll built the drill 
and he also went back to the contractor for 
several times fifty dollars. 

Finally the drill was finished and taken to 
Mr. Minor’s works. It worked a short time 
and broke the fronthead. It was then taken 
to Sergeant & Cullingworth’s shop, where John 
Hickey was working at the time, and they were 
asked to make repairs. Mr. Sergeant, who 
was of a very inventive turn of mind himself, 
was in the shop when the repairing was be- 
ing done and asked about the drill. Mr. 
Sergeant looked over the drill and said: 

“The fronthead should not be a part of the 
cylinder. If one of these frontheads break, 
it should not destroy the cylinder.” 

And he took a saw and sawed the fronthead 
away from the cylinder on the pattern. Mr. 
Ingersoll came in while this was being done. 

“Mr. Sergeant, what are you doing?” 

“T am making this thing practical.” 

Mr. Ingersoll retorted: “That is my drill, 
not yours.” 

“But you don’t know anything about ma- 
chinery, and I do,” argued Sergeant. 

Mr. Sergeant finally induced Mr. J. F. de 
Navarro to buy Mr. Ingersoll out, and the 
work of Ingersoll and the rock drill was taken 
up and carried to a successful conclusion with 
a machine with which the whole world is now 
familiar. The Rand drill was developed about 
the same time, and the two concerns went 
along practically on parallel lines for a long 
period of years of progress and development. 
The Rand Company, at Port Henry, N. Y., 
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William L. Saunders presenting the memorial 
to Mr. Hickey before a gathering of several hun- 
dred of his fellow employees. 


and in the iron region of Michigan, and the 
Ingersoll, through John Hickey, did their work 
around New York where the drilling was done 
right under the eye of the shop man. Mr. 
Saunders went on to say: 

“After the drill was perfected it became 
necessary to build an air compressor, and 
Hickey, the young Irishman, who at that time 
was tall and slim and full of vigor, was put 
at work on this new apparatus and the air 
compressor started its career as a standard 
machine. He was promoted to a foremanship. 
A foreman is very important, not only in the 
shop but in the industry, generally. The very 
word tells what the job means—the first man, 
and the foreman comes up from the ranks and 
gets the job by hard and faithful service. John 
Hickey rose to foreman because he did his 
work so well. Many times I have seen him 
in the shops with a monkey wrench in his 
hands, and it was not only on compressors 
that he used that wrench! 

“Mr. Hickey oversaw the building of 1800 
air compressors, the largest number of air 
compressors ever built in one shop. He still 
has a record of everyone of those compressors 
that he built, so you will see that he was some- 
thing more than a mechanic. It was necessary 
to keep a record of exactly how each machine 
was built and how it had been tested, as we 
had no duplicate part system at that time. Mr. 
Hickey has that book today. When a break- 
down did occur, and they did occasionally in 
spite of the fact that John Hickey built the 
compressors, he would turn to that little book 
and see exactly what kind of a valve or 
cylinder was needed. 

“We are fortunate in having this man liv- 
ing and moving in our midst. It is a lesson 
for everyone of us, particularly the younger 
ones, and we should try to emulate the faith- 
ful service of this man.” 

Turning to the old foreman, the speaker then 
observed : 

“John Hickey, in celebrating. this fiftieth an- 
niversary we want to tell you of our deep ap- 
preciation. It is a pleasure to do honer to-you, 
to do justice to you. The-company has given 
you a check, but we want to do something 
more than that which is represented by money. 
We want to express our esteem and our good 
wishes. We hope that you--may: live many 
years longer in happiness,. health and pros- 
perity. 3 


“How blest is he who ctowns in days like these 
A youth of labor with an age of ease.” 


Mr. Hickey was somewhat overwhelmed, but 
arising from his chair, managed to say: 

“T can say nothing else, but do wish to thank 
you and the company for all this. It is a very 
happy day for me.” 

Afterward Mr. Hickey was interviewed by 
reporters of the New York City daily news- 
papers. 

Speaking of labor conditions, he declared 
with emphasis: 

“This attitude of labor today is all wrong. 
Stick by your boss and he will stick by you. 
My experience has proved this. The men you 
work for will be fair to you if you play fair 
with them. 

“The trouble with labor today is that all it 
thinks of is the time clock and the pay 
envelope. Labor is money crazy. Why, when 
I went to work, men were getting $2.60 for 
doing the same work that they get $7 a day 
for doing now. 

“I would like to see anyone keep me from 
work every day. I live in East soth Street, 
New York, with my daughters and my grand- 


children, but I manage to get down here every 
day. I come early, at eight o’clock, to avoid 
the Subway rush, and then, too, I just sort of 
like to be on hand an hour before the others.” 

Speaking of his predilections for mechanics, 
he said: 

“Why, I’ve loved machines ever since I could 
walk. I’ve never earned a dollar in my life 
except by my work with machines. I feel 
toward ’em just the way a mother feels about 
her baby. I couldn’t bear to see one mistreated. 

“I lived in Queens County, Ireland, until I 
was eight years old. My family wanted me to 
go to school, but I couldn’t see it that way. All 
I could think about was machinery. My uncle 
was a jeweler, and wanted to take me into 
business with him. But I wanted to get into a 
shop. Finally, when I was thirteen, they let 
me go.” 

The Ingersoll-Rand Co. with the early be- 
ginnings of which John Hickey associated him- 
self, has several other employees who have 
been with the organization for from 30 to 45 
years, but Mr. Hickey is the only one as yet 
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that has celebrated his golden anniversary. 
Among the thousands of workmen at the com- 
pany’s half dozen factories are many who have 
been in harness a score of years or more. 





GEORGE W. VAUGHAN DIES 
AFTER AN OPERATION 

EORGE W. VAUGHAN, who was the 

patentee of, and who in conjunction with 
W. H. Armstrong of the Ingersoll-Rand Co., 
was a developer of the Imperial tie-tamper, 
which is operated by compressed air and wide- 
ly used on American railroads as a labor and 
time-saving device, died in the Mt. Vernon 
(N. Y.) Hospital on June 3, following an 
operation. Since 1906 he had been Engineer 
of Maintenance of Way for the New York 
Central Railroad’s Lines East. He was one 
of the best known railway engineers in the 
East. 

Born in Paucatuck, Conn., on November 11, 
1859, his early education was obtained in the 
common schools. He embarked on railroading 
as a youth, but deserted the field for a time 
to become a draftsman for the Potter Print- 
ing Press Co. of Plainfield, N. J. He studied 
engineering and in time became construction 
and maintenance engineer for the Nickel Plate, 
where he remained for a number of years. 
Later he joined the New York Central engi- 
neering forces as supervisor of bridges and 
buildings, subsequently becoming division en- 
gineer on the Pennsylvania and western di- 
visions. In 1906 he was promoted to the post 
of Engineer of Maintenance of Way with 
headquarters at New York, which post he 
held to his death. During practically all of his 
railroading career he was in the employ of the 
so-called Vanderbilt lines. 

Mr. Vaughan made his home at No. 105, 
Lorraine Avenue, Mt. Vernon, N. Y. He left 
a widow and four children, Miss Dorothy, and 
George, James and Ralph Vaughan. 

The funeral was held June 8, at two o’clock 
at Mr. Vaughan’s late home. Many New York 
Central officials as well as co-workers of Mr. 
Vaughan attended the funeral, a special train 
taking the party from Mt. Vernon station to 
Kensico Cemetery, and bringing them back 
to New York after the services. The Rev. 
William H. Owen, Jr., rector of Trinity 
Church, Mount Vernon, officiated. 

Mr. Vaughan was a member of the Ameri- 
can Society of Civil Engineers. 





SPEED AND ALTITUDE 

As previously noted, an average speed of 
155 m.p.h. was attained by a Bregnet airplane 
in a flight from Paris to Lyons. The high 
speed is attributed to the altitude maintained, 
varying between 17,000 and 20,000 feet. At 
sea level the speed of the machine is only 93 
m.p.h. so that the altitude gave a gain of 66 
per cent. It was not necessary during the 
flight for the pilot or his mechanician to use 
oxygen masks and by the aid of the Rateau 
turbine compressor the full engine power was 
maintained. 

The experiment would seem to go far to 
warrant the prediction of Bregnet that with air 
tight cabins it would be possible to reach an 











Cures Diseases by Compressed Air 
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A compressed air hospital 


In the exclusive residential district of Kansas 
City there has been built a long steel tank- 
like tunnel, 88 feet long and ten feet in di- 
ameter. The structure is the design of Dr. 
O. G. Cunningham, a Kansas City physician. 

This steel tank encloses a chamber 
which patients are confined for treatment by 
compressed air. The interior is fitted with 
Pullman sleeping equipment and accommodates 
72 patients. 


into 


Many local business men as well 





© International 


as patients from all parts of the country are 
taking the cure. 

The length of this special treatment varies 
from three to twelve hours daily. A pressure 
of from five to twenty pounds a square inch, 
depending on the condition of the patient, is 
applied. The immediate effect of the treat- 
ment is an enormous stimulation of energy, a 
quieting of the nerves, an increase of appetite 
and restful sleep. See editorial in this issue. 





altitude of 50,000 feet and to fly at a speed of 
250 m.p.h. 
would be not in the speed but in the ability of 


such an attenuated atmosphere to sustain the 


weight of the machine. 





TRACK SUPPLY MEN TO MEET 


AT ST. LOUIS IN AUGUST 


The ninth annual exhibition and 38th annual 
convention of the Track Supply Association 
will be held from September 21st to the 24th, 
inclusive, at the Statler hotel, St. Louis. The 
exhibits are those of associated manufacturers 
of track appliances that are affiliated with the 
annual convention of the Roadmasters’ and 
Maintenance of Way Association of America 
and Canada, which will be held simultaneously 
at St. Louis. Rooms will be available for the 
erection of exhibits on Saturday morning, 
September 18. 

The president of the Track Supply Associa- 
tion is William H. Armstrong, manager of 
the tie-tamper department of the Ingersoll- 
Rand Co., No. 11, Broadway, New York, and 
the secretary-treasurer is W. C. Kidd, of the 
Ramapo Iron Works, Hillburn, N. Y. 





THE NATIONAL MINE RESCUE 


CONTEST AT DENVER 


A national first-aid and mine-rescue contest 
will be held August 20-21, at Denver under the 
Mining 
teams from the principal mining companies of 


auspices of the Bureau of Mines. 


Even then the supreme wonder 


the country will participate, and especially 
those teams of the West that were unable to 
attend the national meet held last year at 
Pittsburgh, Pa., in which over a hundred teams 
took part. The contest will be for the na- 
tional championship in first-aid and mine- 
rescue work, honors which are coveted by 
every miners’ team in the country. National 
contest cups, medals and prizes will be awarded 
to the winners. 

Mining companies anywhere throughout the 
country who expect to enter are urged to 
get in touch with Mr. D. J. Parker, U. S. 
Bureau of Mines, Pittsburgh, Pa. 


Notice to Readers 

The January, 1920, issue of ComPRESSED AIR 
MacazINE is out of print, except for a very 
few file copies. The publishers will be glad 
to receive from friends any copies of the 
January number which are not being preserved 
for bound volumes. Kindly mail them to the 
attention of The Secretary, Compressed Air 
Magazine, Room 1216, Bowling Green Build- 
ing, New York City. 





According to a cablegram received by U. 
S. Department of Commerce irom Commercial 
Attache Abbott at Tokyo, the banks in Japan 
are not considered in a precarious condition, 
with the exception of the 74th Bank of Japan 
which was forced to suspend business on May 
24 for three weeks. 
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Compressed Air in the United Kingdom 


STARTING AND REVERSING 
OIL AND GAS ENGINES 

| Paseocc MORE than a decade ago it was 

the duty of the writer to add his weight to 
that of other members of perspiring humanity 
to haul the gas engine flywheel up to the 
compression in starting, but much has hap- 
pened since that time and practically no en- 
gines above about 23 b.h.p. are now sent out 
without some effective means of starting ap- 
paratus being supplied. In many and espe- 
cially in the larger cases this takes the form 
of compressed air apparatus, but not by any 
means .in all. 

The direction in which compressed air is 
proving of the greatest value in this connec- 
tion is in marine installations. It is now be- 
coming regular practice on the west coast of 
Scotland for the oil-engine driven vessels to 
shut down their engines on entering port and 
to do all their manouevring, reversing and 
starting from their compressed air supply. 
In the “Gardner” vertical marine type oil en- 
gines a lever operated compression relief gear 
is fitted, so that engines up to 75 b.h.p. can, 
if desired, be started by hand, through a chain 
and sprocket gear with a free wheel and ratch- 
et on the crank shaft, and bracket and de- 
tachable handle, but even with the smaller 
engines compressed air is often specified be- 
cause of its convenience for manoeuvring. 


With these engines the usual system is for a 
small air compressor to be installed on the base- 
plate of the main engine, from which it is 
belt driven, and the pressure used is 220 lbs. 
per sq. in. 

With engines for land use, the methods of 
application of the compressed air are varied, 
and there are in addition several other meth- 
ods of starting. A favorite starting device of 
some manufacturers is the hand pump, and al- 
though this is in itself in the nature of a 
hand-operated air compressor, it cannot be 
included in the category of normal compressed 
air starters. 


With the “Crossley” hand pump starter the 
crankshaft is set at an angle of about 70 deg. 
on the impulse stroke, the barring gear disen- 
gaged, the magneto lever set so that it will 
trip as soon as the piston begins to move, 
the starter valve set to open when required, 
and the exhaust valve fixed open to allow the 
air in the cylinder to be replaced with anoth- 
er charge from the pump. The hand pump is 
then moved rapidly through the full range of 
stroke for several strokes, drawing in the gas 
and air and forcing them into the engine cyl- 
inder. The exhaust valve is then closed and 
the pumping continued until the piston moves, 
when the magneto will spark and ignite the 
charge that starts the engine. With producer 
gas, petrol or benzine is used with the hand 
pump instead of gas for the initial combus- 
tion. €; 

The “National” gas engine also favors the 


By Roland H. Briggs 


British Editorial Correspondent 


hand pump method of starting, the principle 
being in general as explained above. 

Coming to compressed air starters proper, 
a variety of systems are met with. In one 
case the momentum of the fly-wheel is used 
to compress sufficient air in a receiver con- 
nected with the engine cylinder after the fuel 
has been shut off to start up the engine again 
when required. A more usual and efficient 
application of the receiver storage system is 
the method in which part of the explosion 
pressure is taken through the control valve 
while the engine is running and stored in the 
accumulator up to about 150 lbs. pressure or 
more. The accumulator is made of such a 
size that sufficient air is stored at this pres- 
sure to start the engine several times. 

In a more elementary form of this system, 
suitable for small or medium sized engines, 
the air is fed into a tubular receiver, and a 
hand pump is provided for filling the tube by 
hand in cases of emergency. In addition to 
these starters there is the most usual form 
employed, particularly with large engines, and 
that is the simplest and most certain and effec- 
tive compressed air starter of all, the inde- 
pendent compressor. These compressors are 
designed for simplicity and of very small ca- 
pacity, but they are capable of producing con- 
siderable pressures. In most cases they are 
only air cooled and are running—not compress- 
ing—whenever the engine is running, being 
driven from the engine shaft without a clutch 
or other knocking off gear. This is specially 
so with the marine engine type. 

With the stationary engines the compressor 
is sometimes erected separately from the en- 
gine, and supplied with a fast and loose pulley 
or clutch, so that it need only be run as re- 
quired. The writer has examined figures relat- 
ing to the Gardner, Blackstone, Vickers, Camp- 
bell, National, Petters, Fielding and Crossley 
engines, of both gas and oil types, and finds 
that only in one instance is the starting air 
pressure quoted as low as 100 pounds per 
square inch, 150 pounds being more usual, and 
200 pounds the pressure in-the great majority 
of cases for engines over 40-50 b.h.p., with 
220 for marine sets. The new 1,800 b.h.p. 
horizontal gas engines being constructed by 
Vickers at their Barrow works are started by 
compressed air at 300 pounds pressure. 


Various arrangements of the independent 
compressor have been devised to suit different 
conditions. The small air compressor may be 
horizontal in design and direct coupled to a 
small kerosene or petrol engine, or it may be 
vertical with an extended raised bedplate on 
which an electric motor stands, which drives 


the compressor through gearing. Most of the 


compressors are air cooled, but the larger sizes 
may be water jacketed. The compressor may 
have an independent receiver, as is usual with 
larger compressed air systems, or may be a 
self contained unit, a hollow cast bell having a 


small reciprocating vertical compressor mount- 
ed on one side, and bearings at the top carrying 
the crank shaft, with the fast and loose pulleys 
overhung on the one side, and the crank over- 
hung on the other. The pressure gauge, in- 
let from the compressor, and outlet to the 
engine, with their cocks, are all mounted on 
the one casting. 





NOTES FROM SHIPBUILDING 
AND MINING CENTRES 

NEWCASTLE-ON-TYNE. Considerable use is 
now being made in the North East Coast ship- 
building areas of a method of closing up rivets 
on the-shell or other parts of the ship which 
has not become general practice until the last 
month or two. By this method a heavy chip- 
ping hammer is used instead of the ordinary 
riveting hammer. The ordinary riveting ham- 
mer is taken inside the ship or tank, and a few 
blows are struck with this tool to close up the 
head of the rivet against the plate or plates 
to be riveted. Immediately this is done, the 
operator sets to on the outside and closes the 
rivets up, the operator on the inside again 
giving the rivet head a few blows just as the 
outside man is finishing. The result of this 
method has been very surprising, the strain on 
the workmen being much less than with previ- 
ous practice. In several jobs seen and tested 
which had been carried out in this way, there 
were practically no spoiled or loose rivets. 

MippLesporouGH. An innovation in the Mid- 
dlesborough District is the use of compressed 
air to lift and lower a special bell or shield 
over the top of the charging bell or hopper 
of blast furnaces whilst they are being loaded. 
This method has just been introduced at a 
blast furnace, the mechanism consisting of a 
nine-inch cylinder with approximately a seven- 
foot stroke, the piston rod from the cylinder 
being attached to a rocking lever beam, and 
the bottom end of the cylinder being hinged 
to the super-structure of the blast furnace. As 
far as the writer has been able to ascertain, this 
is quite a new idea in this country, and it has 
a double value, it protects the workmen from 
the rush of flame and at the same time prevents 
the admission of cold air to the furnace when 
charging. 

LiverPooL. It is generally understood in 
Great Britain that the American workman is 
strongly in favor of big production because it 
means for him big wages, and that he not only 
appreciates but actually demands the very 
latest mechanical equipment which can tend 
to reduce his labor or increase his output. 
That the reverse is too often the case in Great 
Britain is very clearly demonstrated by the 
following extract from the Liverpool Echo, 
although it also indicates that there are signs 
of a more progressive spirit amongst certain 
sections of the men. 

“The National Amalgamated Union of La- 
bour, 50 Branch, Mersey District, state that 
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at their general meeting a long discussion 
arose over the introduction of the mechanical 
scaling hammer in the Mersey district. This 
was disapproved of nine months ago by the 
men working in Harland and Wolff’s, and has 
since been introduced, they state. The follow- 
ing resolution was carried unanimously: That 
this general meeting strongly condemns the 
action of the district delegate, also the district 
committee, in allowing the mechanical scaling 
hammer to be introduced in Cammell, Laird’s, 
after the decision of Messrs. Harland and 
Wolff’s men not to use it under any circum- 
stances, and therefore resolve to take drastic 
action should the same be attempted on the 
Liverpool side.” 





Notes of Industry 


At a special meeting of the labor committee 
of the Industrial Monumental Granite Pro- 
ducers’ Association held early in June, Orlando 
R. Smith, secretary of the committee, was in- 
structed to sign for the committee with a com- 
mittee of the Granite Cutters’ International 
Association a recommendation to the members 
of the Producers’ Association and to the mem- 
bers of the various branches of the union, that 
the Boston labor agreement be amended by 
providing that the rate of, wages on and after 
June 14, 1920, be $1 per hour until April 1, 
1922. The executive council of the union ap- 
proved the amendment and communicated the 
action to the various branches by telegraph and 
telephone. 

The Locke Slate Products Corporation, Fair 
Haven, Vermont, organized in Vermont for 
$50,000 will build a mill at Fair Haven to grind 
slate into granules for covering paper asphalt 
shingles for roofs. 





Vermont Milbury Products Corporation or- 
ganized in Massachusetts for $2,000,000 to 
manufacture slate granules for paper asphalt 
shingles, have purchased the mill of Mahar 
Bros. at Fair Haven, Vermont., and are pre- 
paring to build an additional large modern 
mill. The mill will cost $200,000. It is ex- 
pected to have this mill completed by next 
September. 

The Vermont Marble Co. is building a large 
modern steel building for a finishing mill for 
marble, to cost approximately $225,000. This 
mill will be equipped with 24 gangs of saws, 
twelve rubbing beds and enough polishing 
wheels to take care of the polished marble 
and will be modern, in every respect being 
equipped with all possible labor saving devices. 
There will be traveling cranes both outside 
and inside the building. These cranes will 
take the place of many large horses, which 
would be used to move the stone from place to 
place. This new building is not to take the 
place of the present plant, but is to be a new 
extension. 

What is believed to be the world’s largest 
cotton mill housed under one roof is to be 
built by the Aberthaw Construction Co., Bos- 
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ton, Mass., at Summersworth, N. H. The 
mill is to be built for the Great Falls Manu- 
facturing Co., and when completed will be 
approximately 1,900 feet, more than a third 
of a mile in length, and 144 feet in width 
and either five or six stories in height. The 
estimated cost of the job is $7,500,000. 

Cement-Gun Co., Inc., Allentown, Pa., an- 
nounces the election of B. C. Collier, generai 
manager, to be vice-president and general man- 
ager of the company. W. J. Roberts, president 
of the Traylor Engineering & Manufacturing 
Co., has also been advanced from the position 
of vice-president of the Cement Gun Co., Inc., 
to that of president, and S. W. Traylor, for- 
merly president of the Cement Gun Co., is 
now chairman of the board of directors. 





American National Expositions, Inc., an- 
nounces that in compliance with the request 
of the American Chamber of Commerce in 
Buenos Aires, Argentine Republic, the pro- 
posed exhibition of American products which 
was to have been held in that city during 
March, 1921, has been advanced in date and 
will be held during November and December, 
1920. Inquiries may be addressed in care of 
Julius Klein, U. S. Commercial Attaché, 
Buenos Aires, the Argentine, South America. 

American Mining Congress announces that 
its twenty-third annual convention will be held 
at Denver, Col., during the week of Novem- 
ber 15 next. There have been no Western 
sessions of the congress for a number of years, 
and a large and profitable meeting is expected. 
The convention will consist of a number of 
national conferences, arranged by special com- 
mittees, and will include conferences on Fed- 
eral Mine Taxation, Oil Shale, Coal and 
Petroleum, Uniform State Mine Taxation and 


other mining laws, and there will be special 
meetings of national gold producers, of Gov- 
ernment and state mining and mining schools 
officials, and of mining machinery manufac- 
turers. Details of organization and of pro- 
gramme are in charge of John T. Burns, assist- 
ant secretary, to be addressed at the Washing- 
ton, D. C., headquarters of the Congress until- 
the opening of the Denver office is announced. 

Orders already have been placed for core 
room, moldirg machine and sandblast equip- 
ment to triple its output by the Monroe Stéel 
Castings Co., Monroe, Mich. It will utilize 
present plant capacity and does not contemplate 
the erection of additions at present. It recent- 
ly increased its capital from $100,000 to $300,- 
ooo and changed its practice from crucible to 
electric furnace. 





In Sweden there were in operation, on 
March 31, 68 blast furnaces, against 81 the 
previous year; 85 Lancashire hearths, against 
107; Bessemer furnaces 9, against 11; Martin 
furnaces 48, compared with 52; and electric 
and crucible furnaces 12, as against 5. 


Arthur L. Hawkesworth, a mechanic for 
the Anaconda Copper Mining Co., has devised 
and patented a movable bit for drills which is 
designed for use with a shaft of cheaper-grade 
steel. The company is having a large quantity 
of these bits made, and, when they are re- 
ceived, the bit will be given a thorough trial 
to determine whether it is practical. 

The American Smelting & Refining Co. has 
advised the Arizona Tax Commission that the 
Sasco smeltery at Sasco, Arizona, is being dis- 
mantled. The plant on a production basis was 
taxed on a valuation of $500,000. The owners 
now suggest $50,000 as an ample sum. 
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EDITORIALS 





LOWER LIVING COSTS CAN BE 
BOUGHT—WITH ECONOMY 
LARENCE W. Barron, the noted financial 
authority of Boston and New York, de- 

clares that there is no need for the industrial 
world, or the public in general, to worry over 
a “panic” in America for the reason that it has 
already come and gone in the last six months 
without the people knowing anything about it. 
He is also publicly quoted on the subject of 
what may be done, in his opinion, permanently 
to remove the causes of panic and the high cost 
of living, or the cost of “high living,” his 
gospel being to economize, to save, and to buy 
government bonds. Prices started to drop this 
Spring because bankers told merchants they 
had reached the credit maximum, that they 
must empty their shelves and put the money 
back in the banks, while keeping their goods 
moving, and not in storage. Price-cutting came 
as a result not of an over-supply of goods, but 
of an under-supply of credit. 

Whether prices will fall further in favor of 
the artisan, the industrian and .the office- 
worker—in other words, the plain everyday 
citizen—depends wholly upon the people them- 
selves. It is a question of fashion and senti- 


ment. By economizing, says Mr. Barron, the 
people may have almost anything they desire. 
There has been a sentimental boycott all over 
the country against exorbitant prices made 
possible by speculative storage of goods, which 
once more proves that all great reforms come 
from the common people. 

Mr. Barron declares that by simply cutting 
meat largely out of daily diet the people of the 
United States could save five billion dollars 
a year, that they could save another five bill- 
ions by raising their own vegetables in back- 
yards. But what will do the trick of lower- 
ing the costs of living for everybody will be, 
after economizing, to save and make invest- 
ments of cash in government bonds. This 
will make goods abundant and cheap. The 
incentive for saving is that good bonds can be 
bought that will yield six per cent. Perfectly 
good railroad bonds have been selling so low 
as to yield the investor ten and twelve per 
cent. on the market price. 

The moral of Mr. Barron’s views is that 
lowered living costs may be had, but must be 
purchased with personal economy. 





GERMAN EXCHANGE SHOWS 
INCREASING INDUSTRY 

N THE CURIOUS and complex gyrations 

of the foreign exchange market in the last 
half year, American manufacturers, exporters 
and bankers have watched the course of Ger- 
man marks with more than ordinary interest. 
One outstanding fact has been that while 
French francs were depreciating, exchange on 
Germany was improving. At the end of Janu- 
ary the mark was quoted at one cent in New 
York. In March it gained half a cent and by 
the middle of April it had reached two cents. 
In May the quotation was still higher. There 
was one jump up to four cents. 

There have been small but steady net gains 
up to this writing early in June, when the 
mark is quoted at 2.48 cents. The normal 
value of the mark in our currency is 23% 
cents, of course, so that there still remains an 
abnormal depreciation, but it is notable that 
despite increased German paper issues of 
$1,750,000,000 since last December, there should 
have been a rise in German exchange and 
such sharp falls in French francs in the face 
of a moderate reduction of paper currency in 
France. German business men are now ob- 


taining credits and raw materials in this coun-’ 


try and German exports and imports are con- 
stantly increasing in a way to indicate that 
manufacturing in the old established industrial 
centres is about to pick up appreciably. Inter- 
national business is the great post-war healer. 
The British and French are now steadily trad- 
ing with the late enemy, and America is doing 
likewise. The more rapidly Germany recuper- 
ates in her industries the better off all Europe 
will be in her distressed economic structure, 
for there are no boundary lines in the Euro- 
pean economic fabric. All continental coun- 
tries are inextricably intertwined in business, 
willy nilly, much as are our commonwealths 
in interstate commerce. Without respect to 
the conditions of the Peace, all sane thinking 
business men will be glad to note German 
commercial rehabilitation, for it will be a 


barometer of the general improvement in 
European business on which France, England, 
Belgium, Italy and the United States must 
depend in considerable measure for their hopes 
of restoration of international tranquility and 
surcease from social unrest. 





FIFTY, AGE OF EFFICIENCY 
AND POISE IN MEN 

HE GENERAL manager of a state terri- 

tory for a large machinery concern sat 
at dinner one evening not long ago and dis- 
cussed age and business efficiency. He argued, 
and he is nearer to 40 than 50, that the best 
years of a man’s life lie beyond the half 
century mark, provided he takes reasonably 
good care of his mind and body. We were 
so impressed with his views that we had them 
set down on a paper for the benefit of our 
readers. In effect he said: 

“If it were possible for me to live 100 years 
and remain at the same age for the entire 
period, I should set the mark at 50 years. I 
cannot imagine how any person would care to 
select his present age or a younger age unless 
he was without ambition, or had become embit- 
tered against life through some untoward 
event. This would mean the adoption of the 
Chinese adage, that ‘the past is better than the 
present.’ I am now 43 and feel no older than 
I did at 30, but I have obtained a fund of 
knowledge born of experience since I was 30, 
and expect to add materially to this in the next 
seven years. 

“It seems to me that the period between 40 
and 50 is the most important one in any per- 
son’s life, as the mind should have reached that 
degree of maturity which enables its owner to 
logically size up any situation without needless 
delay. The benefits of education should be 
most potent at this period. We know that 
education is not a storage of facts; it is a 
training of the mind to analyze a problem 
correctly, and give the solution quickly. Dr. 
G. Stantey Hatt of Clark University once 
said, that ‘Education is a multiplier to be used 
with the multiplicand, natural ability’ and this 
product should be most effective at the stated 
period. 

“At 50 I should still be able to play 36 holes 
of golf without fatigue, and even hope to have 
some degree of control over my wooden clubs. 
During the next seven years, I should add to 
my store of general information to such an 
extent that I will be more successful in busi- 
ness, and more interesting to those whom I 
meet socially. 

“Between 43 and 50, I should make a care- 
ful study of myself. From a physical view- 
point, a man should realize that his body is a 
wonderfully complicated, but very efficient ma- 
chine which is operated by his brain. If a 
person has driven an automobile for a year, 
he knows pretty well what that machine will 
stand. He knows how it will ‘pick up,’ how 
far he can trust the brakes and what grades 
of gasoline and lubricating oil give the best 
results. A man at 50 should know regarding 
the maximum efficient speed of his human 
motor, and should be conversant with every 
detail of its construction and upkeep. 

“From a mental attitude, a man at 50 should 
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have learned his chief faults and made some 
progress in correcting them. I would liken 
habits to the books in a private library, and 
these should be subject to a continual weeding 
out process. The trash should be replaced by 
useful volumes. The trash includes over-in- 
dulgence of any kind, temper, indecision, sel- 
fishness and conceit, which should be replaced 
by temperance, serenity, determination, charity 
and self effacement. 

“At 50, I hope to get more enjoyment out of 
life for myself, and to be able to help others 
do the same.” 

If beyond the 50 mark, how efficient are you? 





COMPRESSED AIR HOSPITAL 
NEWEST HEALTH AID 

UR WONDERING and admiring atten- 

tion is directed to a novel use for com- 
pressed air—that of its employment in a steel 
tank hospital, the patients being treated for 
various diseases and human ailments by air 
pressure. This compressed air hospital is the 
device of Dr. O. J. CuNNINGHAM, of Kansas 
City, Mo. It bears no relation, of course, to 
the air compartments used for curing the 
“bends,” suffered by sandhogs employed in sub- 
aqeous tunnel driving when they leave multi- 
atmospheric pressures too rapidly. 

Doctor CUNNINGHAM explains his now well- 
advertised new departure as having been based 
upon more than a year of: experiments with a 
small tank at Bell Memorial Hospital, under 
direction of the University of Kansas. His 
car-like tank in the yard of the old Barton 
home at No. 3310, Harrison Street, Kansas 
City, is 88 feet long, ten feet in diameter, and 
is made of half-inch steel plates, which surely 
ought to hold all the pressure any patient 
could stand. It is divided into 36 compart- 
ments on each side of a hall. 

Two types of diseases are treated in the 
tank, Doctor CUNNINGHAM explains. First, 
those due to the presence of anaerobic germs, 
germs which cannot live in oxygen, which are 
said to respond to the introduction of more 
oxygen into the lungs by increased air pres- 
sure. Under that head come neuritis, certain 
forms of rheumatism and pernicious anaemia. 

Each of the compartments is fitted with a 
bed and standard sleeping car equipment sup- 
plied by the Pullman Company. It has show- 
er baths, wash rooms, dressing rooms and 
four clothes closets. The cost of the tank 
and equipment was $50,000, Doctor CuNNING- 
HAM has announced. 

The other types of disease which have been 
treated successfully, according to Doctor Cun- 
NINGHAM, include high blood pressure, gout 
and acidosis. They are diseases due to the 
presence of irritating substances in the blood, 
according to Doctor CUNNINGHAM. The in- 
creasing of the amount of oxygen in the blood 
increases oxidation, which is similar to slow 
combustion, and eliminates these toxins from 
the blood, the theory is. 

The treatments will vary from three hours 
to twelve hours and the air pressure used from 
five pounds to twenty pounds to the square 
inch. Seventy-two patients can be treated in 
the tank in the day, Doctor CUNNINGHAM says. 

Thirty-six patients will be treated at night 


while they sleep in the tank, so that the regular 
routine of their business in the day will not be 
interrupted. Although the erection of the 
tank was kept secret as far as possible, Doc- 
tor CUNNINGHAM says he had applications 
from more than 100 patients for admittance 
during the first week of treatments. 

Patients undergoing treatment in the tank 
are conscious of no pressure except a slight 
pushing in the middle ear when the air first 
is turned on, Doctor CUNNINGHAM asserts. 
After five minutes in the tank that sensation 
passes, he says, and patients may read or 
amuse themselves as they desire. 

On another page in this issue there appears 
a photograph of Doctor CUNNINGHAM’s un- 
usual hospital. Many business men and pati- 
ents from all parts of the country are said to 
be taking the “cure.” The immediate effect of 
the treatment is reported to be an enormous 
stimulation of energy, a quieting of the nerves, 
an increase of appetite and restful sleep. By 
means of the treatment, it is related, proven 
cures have been made in cases of neuritis, 
rheumatism, heart disease, high blood pres- 
sure, gout, hookworm, paralysis and other dis- 
eases arising from the activity of the anerobic 
germ in the human system. 

If the compressed air hospital treatment 
gives these beneficial results, other similar 
equipments should be instituted at once else- 
where, in order that sufferers from lowered 
animation in the hurly burly of our modern 
life may be helped. From all accounts Doctor 
CUNNINGHAM is heartily to be congratulated 
on the success of his extraordinary efforts. 





MINES BUREAU LOSES OLD 
AND VALUED EXPERT 

R. Van H. Mannine, Director of the 
Bureau of Mines, Department of the In- 
terior, resigned on June 1 to accept a post as 
director of research with the recently organiz- 
ed American Petroleum Institute, which is re- 
garded as the most important body of pe- 
troleum men in the United States. Doctor 
MANNING had served the Department of the 
Interior faithfully for 34 years in which time 
he labored for his government with unswerv- 
ing fidelity. He has borne a reputation for the 
strictest integrity and for having a high re- 
gard for the ethics of such a responsible post. 
He treated friend and stranger alike, declining 
to stultify himself by granting favors to one 
that could not be enjoyed by others. As a 
result great confidence was reposed in him by 
successive administrations, regardless of po- 
litical considerations, and he has numbered 
among his admirers representatives of many 
industries, great and small. In addressing his 
resignation to President WiLson, Doctor MAn- 
NING took final occasion to urge more adequate 
compensation for scientific and technical men 
in government service, so that fewer able men 
(like himself) shall feel compelled to leave 
that service for more highly paid private em- 
ployment. “Many of these scientific men,” he 
said, “are of fine type for government work; 
care little for the commercial field; take an 
intense professional interest in their tasks and 

are of inestimable value to the government.” 
Doctor MANNING’s statement is axiomatical- 


ly true and its force is no doubt fully felt by 
the President. Righting the salary conditions 
as they apply to professional and technical men 
seems to be as difficult a matter as that of fix- 
ing and obtaining proper pay and quarters for 
our diplomatic and consular corps or for the 
skilled representatives abroad of the Depart- 
ment of Commerce. Persistent appeals to the 
Congress may some day have effect. Mean- 
time hundreds of highly skilled government 
employees are nothing short of heroes, to say 
nothing of the trained men and women of the 
great postoffice department, whose imperative 
needs are crying. 

As for Doctor MANNING, whom we salute 
as an old friend of Compressep Ark MAGAZINE, 
we wish him joy and good fortune in his new 
post and many more years of helpful activity 
in the field he has chosen to adorn. 





A. I. M. E. TO MEET IN THE LAKE 
SUPERIOR DISTRICT 

HE AMERICAN INSTITUTE of Min- 

ing and Metallurgical Engineers will hold 
its Lake Superior meeting August 23-28, and 
the itinerary will include trips to Houghton, 
Ishpeming, Minneapolis, and Duluth, and 
thence on to Hibbing and the Mesaba Range. 
Sessions will also be held for the discussion 
of industrial and technical problems. This 
recent announcement is of importance not 
alone to mining mien and metallurgists but to 
business men, manufacturers, and those en- 
gaged either directly or indirectly with pro- 
duction of minerals or their products. 

The part played by such organizations as the 
Institute and their influence upon the direction 
of the industrial methods of the nation, is be- 
coming more and more appreciated. It has 
become the general custom among the larger 
companies to send several of their experts 
and executives in charge of operations to these 
meetings. The larger copper, iron and zinc 
mining and smelting companies have been, 
for a number of years, usually well represented 
both by visitors and by men who actually 
arrange for and conduct these meetings. 

The value of such intercourse between men 
occupying positions involving responsibility for 
the carrying on of operations on a large scale, 
with the stimulation of ideas and resultant in- 
spiration to accomplish more in the field of 
production, are the incentives for their pres- 
ence. 

Certainly, the deliberations of such bodies 
represent the best thought each in its repre- 
sentative field, because of the opportunities 
this class of men enjoy of being at the very 
roots of economic, engineering and social 
problems. It is gratifying to recall that not 
only the technical press, but also many of the 
large metropolitan dailies throughout the 
country, commented editorially upon the dis- 
cussions and recommendations of last year’s 
St. Louis meeting of the A. I. M. E. 

Particularly was this true of the discussions 
of social and welfare problems. Incidentally, 
as representative of this class of work, the 
present low accident rate in mechanical opera- 
tions is largely owing to the codperation be- 
tween these national engineering societies. This 
indicates that. the reports of the standing com- 
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mittees of such bodies are becoming popularly 
recognized as the leading thought based on 
wide experience in its special field. The Amer- 
ican Institute of Mining and Metallurgical 
Engineers is a very useful and competent or- 
ganization and it is to be congratulated that 
it possesses the machinery successfully to con- 
duct such meetings. 





The editors are pleased to announce to read- 
ers the appointment of Mr. Rotanp H. Briccs, 
of London, as British editorial correspondent 
of this journal. Mr. Briggs, an engineer and 
writer who is quite familiar with compressed 
air and pneumatic practice in the United King- 
dom, has had a considerable experience in the 
air machinery field. He will chronicle in these 
columns from month to month activities in the 
British Isles pertinent to the scope of this 
periodical which will be of interest to users 
of compressed air on both sides of the Atlantic. 


A newspaper of Yonkers, N. Y., the Daily 
News, declared that “appreciation of art is one 
of the strongest safeguards against material- 
ism.” The editor declares: “When all of us 
begin thinking of progress in terms of smoking 
factory chimneys and never in terms of sun- 
sets and tree-arched streets, we shall be in a 
bad way. Art flourishes only as it is appreci- 
ated.” True for you, in a degree, Yonkers 
News, but do not lose sight of the fact that the 
smoking chimneys in one end of town usually 
pay for the art both indoors and out of doors 
at the other end of town. And the man toiling 
where the chimneys belch smoke is probably 
very keenly alive to the beauties of the sunset 
and of the elms in front of the art museum. 
Business men that seek new industries for a 
town for the sake of “progress” are usually 
as keenly alert to aesthetic enjoyment as they 
are alive to the possibilities of larger re- 
venues in trade. Look up the names of the 
men in your town who have made the art 
museum, parks and pretty ayenues possible and 
you are apt to find that they are the men who 
put your town on the industrial map. 


The fourth article of the series by Mr. 
Jacques S. Necru of New York, on The 
Technology of Air as a Power Medium, hav- 
ing to do with the hot air engine, will be 
published in the August issue of COMPRESSED 
Air MaGazine. Subsequent forthcoming ar- 
ticles in the series are to cover compressed 
air machinery and practical applications of 
compressed air. 


The neighboring and closely related com- 
monwealths of New York and New Jersey 
are now proceeding with the enterprise of con- 
structing a vehicular tunnel beneath the Hud- 
son to connect Manhattan Island with Jersey 
City, the former State having authorized a pre- 
liminary appropriation of $1,000,000 to begin 
the work. A discussion of alternative engi- 
neering methods of driving the bore was con- 
tained in this journal in last month’s issue. By 
whatever method the engineering experts de- 
cide to construct this tunnel, the more quickly 
it is completed the better off the metropolis 


of the nation will be. For shifting freight to 
and from points directly west, that is, across 
the Hudson, New York, the world’s largest 
city, is dependent entirely upon ferry boats 
and lighters, which are subject to the vagaries 
of weather and of labor. It will probably 
appear to us in years to come as incompre- 
hensible that the Hudson had not long ago 
been tunnelled for vehicles and also bridged 
with a mighty structure to provide for traffic 
that will surely outstrip the capacity of the 
tunnel now to be built. 


Following all the demagogic discussion anent 
the alleged vast overcapitalization of America’s 
railroad companies, and their paying out divi- 
dends on “watered stock,” reports have been 
made to the Interstate Commerce Commission 
by experts to the effect that the roads are, on 
the contrary, under-capitalized to the amount 
of at least two billions. By fair assessment, we 
read, their actual intrinsic value is more than 
these two billions of dollars in excess of their 
capital stock, and more than six billions of 
dollars in excess of the present market value 
of all their stocks and bonds! The highly 
pertinent query is raised whether, if those 
who have been shouting for the Plumb (or is 
plum?) Plan, or some other form of govern- 
ment ownership, were in a way to get their 
wish, they would be willing to have Uncle 
Sam pay the railways for their properties the 
trifling sum of two billions more than the 
face value, or six billions more than the 
market value of all their securities. 


The following correspondence tells its own 
story with reference to the article entitled 
“Style” in Professional Correspondence of 
Engineers, which appeared in a recent issue: 
Prof. P. B. McDona .p, 

ComPRESSED AIR MaGazINE, New York. 
Dear sir :— 

Your article on the best use of words and 
phrases in letterwriting in the April issue of 
CoMPRESSED AIR MaGAzINE is very good. One 
question arises regarding the example on Page 
9625. Is not the following sentence equally 
smooth English, and preferable because more 
condensed? 

“I seek opportunity for advancement by 
changing to a larger concern.” 

Yours truly, 
_C. M. Spaprne. 

Erie, Pa. 

The sentence suggested by Mr. SPALDING 
is not so good as the one given in the article 
because the order of ideas is not so natural. 
He talks of “opportunity for advancement” 
before “changing.” The sentence recommend- 
ed mentions the ideas in this order: “change,” 
“larger company,” “chance for advancement,” 
which is a more logical approach to the argu- 
ment. The sentence in full was: 

“T wish a change because with a larger com- 
pany my chance for advancement would be 
better.” 

Also “company” is a better word than “con- 
cern.” 


P. B. McDona Lp. 


the board of governors of the Material 
Handling Machinery Manufacturers Associa- 
tion recently appointed the chairman and per- 
sonnel of the main engineering committee and 
the six following sub-committees; cranes, 
hoists and winches; gravity and power con- 
veyors; elevators; industrial trucks; bulk 
handling machinery; and miscellaneous equip- 
ment. There is a representative from each 
member company of the society on one of 
these sub-committees. The chairman of the 
main engineering committee is F. W. Hall, 
commercial manager, Sprague Electric Works 
of the General Electric Co., New York. 


WHITFIELD PRICE PRESSINGER, vice presi- 
dent and general manager of the- Chicago 
Pneumatic Tool Co. of New York, who had 
been with the concern since boyhood, died 
on June 10 at the Roosevelt hospital in his 
49th year. He was regarded as an authority 
on compressed air and was a protegé of 
CuarLces M. ScHwas, who was one of the 
honorary pall-bearers at the funeral. Mr. 
PRESSINGER was a member of the Lawyer’s, 
the New York Athletic, the New York and 
the Railroad clubs. 
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Book Reviews 


THB MODERN DEVELOPMENT OF HIGH-SPEED 
TooL STEEL, a company treatise on the subject 
issued by Messrs. Sir W. G. Armstrong, Whit- 
worth & Co., Ltd., Openshaw, Manchester, Eng- 
land. Illustrated with photographs and draw- 
ings, and containing tables of tests. 


HE WELL KNOWN English house of 

Sir W. G. Armstrong, Whitworth & Co., 
Ltd., has issued a most commendable little 
volume on the subject of high-speed tool 
steels, which American makers and users of 
such products may do well to peruse. The 
booklet loses none in interest or in value be- 
cause the company’s own products are describ- 
ed in its pages; besides it contains an ex- 
cellent essay on the historical and general as- 
pects of steel and steel tools. 
corded also 


The tests re- 


furnish interesting comparative 


data. 
The treatise indicates that tools are as 
foundation stones upon which our complex 


modern civilization rests, for it is due to the 
fact that from time immemorial man has made 
use of tools that he has risen above brute in- 
telligence to a dominating spiritual position. 
Before the dawn of the historical eras the 
problem of a suitable material for tools oc- 
cupied the attention of the tribal sages, and 
our museums show the gradual advance from 
wood to flint, from flint to bronze, onwards 
to steel, which resulted from their efforts. 

Archaeologists have shown that the crucible 
method of steel manufacture is by far the old- 
est process known, it being impossible, how- 
ever, accurately to trace its origin and early 
developments. It would nevertheless appear 
certain that crucible steel was made and used 
thousands of for cutting tools. 
What is regarded as proof of this may be seen 
in the marvellous carvings and work on the 
monuments of the ancients, the stone which is 
so intensely hard as to have withstood the 
erosive effects of centuries. It is difficult to 
conceive, then, by what means other than with 
steel tools such work could have been executed, 
and it is with wonder that one contemplates 
the fact that the principle of manufacture, 
namely by the fusion of iron and charcoal in 
crusibles, was in its essentials probably the 
same as the present-day process. The Chinese 
were undoubtedly makers of crucible steel 
long before the Christian era, whilst a celebrat- 
ed steel was made in India centuries ago un- 
der the name of “wootz.” 


years ago 


The famous Damascus steel, produced as 
far back as A. D. 1200, was famed among the 
Crusaders and for many years after for the 
purpose of weapons and armor. Curiously 
enough, the book points out, this steel fur- 
nishes yet another proof of the old adage that 
“there is nothing new under the sun,” for it 
has been established that Damascus steel con- 
tained certain percentages of tungsten and 
chromium, which elements are also incorporat- 
ed in modern high-speed steels. From this it is 
evident that a latent high-speed steel has been 
in existence for at least 700 years and there 
is only lacked a better knowledge of its proper 
heat treatment to develop and bring it to its 
present high degree of efficiency. 

It is generally accepted that the iron first 


used for tools was of meteoric origin, and 
there is sufficient: evidence on record to prove 
that the tools used in building the great 
Pyramids were made of meteoric iron-nickel 
alloy. It can, therefore, be believed that in 
prehistoric times iron was to a small extent 
obtained from meteors, and that from such 
iron tools of sorts were produced. A more 
reliable theory, however, is that the accidental 
melting many centuries ago of a pure iron- 
oxide with charcoal caused the first discovery 
and usage on any scale of iron for the purpose 
of tools. : 

For a long period there was little or no 
development in the manufacture of tool steel, 
which was produced by either of two pro- 
Cesses.; 

(1) The welding together of bars of car- 
bonised or cemeted bar iron to produce shear 
steel. 

(2) The fusion of cemented bar iron, or a 
mixture of bar iron and charcoal, with the 
addition of oxide of manganese and spiegele- 
isen in crucibles—the product known as cast 
steel. 

Many of the alloys used in the present-day 
tool-steel were practically unknown sixty years 
ago, and the first great stride in the develop- 
ment of tool steel was made in 1857, when 
Robert Mushet introduced his self-hardening 
or tungsten steel, capable of cutting harder 
material at higher speeds than were possible 
with carbon steels. 

For 40 years self-hardening steel was de- 
veloped and used all over the world, and then, 
by accident or otherwise, it was found that by 
raising the temperature of a _ self-hardening 
tool to a yellow heat, such a tool gave greater 
cutting efficiency than a normal one. 

The credit for the development by heat 
treatment of self-hardening steels is given in 
the book to Messrs. Taylor & White, who in- 
troduced, at the Paris Exhibition in 1900, their 
wonderful high-speed steel. 

Since that time countless experiments have 
been made, and there has been a gradual de- 
velopment in the cutting efficiency of such 
steels, due to the fact that combinations of 
the rarer metals with tungsten and chromium 
have been investigated and developed. The 
introduction of new elements into the com- 
position of high-speed steel has opened up a 
wide and fruitful field of research. 

The tool steels of to-day may be generally 
classified as carbon or water-hardening steels 
and tungsten or air-hardening steels, high- 
speed steel being the modern development of 
the latter group. In the manufacture of high- 
grade tool steels, the materials must be of the 
finest quality, and especially must the tungsten 
and iron be free from impurities, such as 
phosphorus and sulphur, if the best grade of 
steel is to be produced. Notwithstanding state- 
ments which are sometimes made, it may be 
asserted here that it is an impossibility to pro- 
duce good tool steel from inferior material. 
There is an old and very wise adage amongst 
crucible steel smelters, namely, that “if you 
put the devil into the pot, you will most as- 
suredly get His Satanic Majesty out of it 
again.” At the same time, our authority notes, 
even when the best of materials is used, steel 


of inferior quality may result unless great 
care and skill are exercised by men who have 
become highly experienced in its metallurgical 
treatment. 





OPPORTUNITIES IN ENGINEERING, by CHARLES 
M. Horton. One of the series of ‘Opportunity 
Books.” Price, $1. New York: Messrs. Har- 
per & Brothers. 


HIS PLEASANT and readable little 

volume from Mr. Horten’s pen can be 
perused by any busy engineer in an hour or 
two—mayhap when he is dashing from one 
city to another “on a job,’—and for the young, 
enthusiastic man in the game it may open up 
some new mental vistas. 

Engineering is a field that offers a career 
of unusual fascination to the young man of | 
imagination. Mr. Horton points out its open- 
ings and the way to go after them—both by the 
overalls route and through the right kind of 
technical training. Mr. Horton, of course, is 
himself a consulting engineer of many years’ 
experience, and his observations may com- 
mand ready acceptance. 





A WorRLD REMAKING, OR PEACE FINANCE, by 
CLARENCE W. BARRON, author of War Finance, 
The Mexican Problem, The Audacious War, 
ete. Price, $1.75 net. New York: Messrs. Har- 
per & Brothers. 


ERE IS A KEEN analysis of the world 

situation today, in which the author, an 
internationally known student of finance, re- 
veals the dramatic role played by money, from 
vast expenditures in propaganda to subtle 
manipulation in international credit. The key- 
word to the great problems of reconstruction 
is—money. The book shows that problems of 
the moment, from the Russian situation to in- 
ternational competition in shoes, or machinery, 
are problems of finance. 

Mr. Barron, like other deep: students, has 
discovered that the great truism of life on this 
sphere is that the happiness of peoples is bound 
indissolubly with sound economics and that a 
false economic basis for a people makes for a 
nation that the rest of the world must watch 
and reckon with. The Hebrew is celebrated 
for his personal scheme of economics in deal- 
ing with the necessities of life. Nations must 
be the same. In his foreword Mr. Barron 
observes: 

“All history is bound up in the human prob- 
lems of personal and national finance—per- 
sonal and national protection to daily sub- 
sistence.” 

Mr. Barron goes on to tell what the. vital 
problems of today are, and he discusses them 
from the vantage ground of “inside informa- 
tion.” No person pretending to keep abreast 
of world currents today should fail to read 
this absorbing book. 





THE WESTINGHOUSE E-T AIR BRAKE INSTRUC- 
TION PocKET Book, by W. W. Woop, Air Brake 
Instructor, author of The Walschaert Locomo- 
tive Valve Gear, Locomotive Break-downs, etc. 
Illustrated with colored plates. Second edition 
revised. Price, $2.50. New York: The Norman 
W. Henley Publishing Co. 

r Geer VERY complete work explains in de- 

tail the improved Westinghouse locomotive 
air brake equipment, including both the No. 5 
and the standard No. 6 styles, with recent 
modifications. It contains examination ques- 


tions and answers covering what the E-T 
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equipment is and how it should be operated, 
besides telling what to do in case of defects. 
It is declared that not a question can be asked 
of the engineman up for promotion on either 
the No. 5 or the No. 6 equipment that is not 
asked and answered in this handy volume. 

The plate illustrations show the various pres- 
sures of air which assist the reader in un- 
derstanding the effect produced in the various 
phases of locomotive and train brake opera- 
tion. The book is, as the name implies, a text- 
book on the E-T locomotive brake equipment ; 
therefore, the accessories that are the same as 
used in connection with the common, automatic 
engine-and-tender brake, such as air pump, 
train air-signalling equipment and foundation 
brake-gear, are not included. 

The illustrations are wholly original, the 
scheme of giving each zone of air pressure its 
distinctive color. causing the plates to appear 
self-explanatory to a great extent. The book 
is especially commended to travelling engi- 
neers, air brake inspectors and instructors, 
and it is obviously of great value to the student. 
CONCRETE CON- 


How To USE CEMENT FOR 


STRUCTION, by H. CoLIN CAMPBELL, C. E., Direc- 
tor, Editorial and Advertising Bureau, Portland 
Cement Association. Including formulae, draw- 
ings and specific instructions to enable the 
reader to construct farm and town equipment. 


Illustrated with photographs and drawings. 
Price, $2. Chicago: Messrs. Stanton & Van 
Vliet. 


HIS VOLUME comprises the most com- 
plete and the most valuable treatise on 
the subject that we have ever seen. It will 
become a standard work in the hands of every 
worker in concrete for it is virtually indis- 
pensable. It explains how concrete is made, 
and formulae are also given for computing the 
quantities of the different materials required 
for specific purposes so that in erecting struc- 
tures no surplus material may be left on hand. 
Detailed instructions are given on how to 
make the forms, set them up and how to pro- 
ceed in building houses, foundations, floors, 
walls, porches and steps, sidewalks, garages, 
fence posts, barns, pig-pens and hog-wallows, 
milk houses, fruit and vegetable cellars, poultry 
houses, feeding floors, silos, septic tanks, 
troughs and many other structures where ce- 
ment and concrete can be used. Accompany- 
ing those instructions are 250 drawings and 
photographs which enable the builder to clear- 
ly follow the instructions given. 

The author, H. Colin Campbell, is recognized 
as the highest authority in America on ce- 
ment and concrete construction. As an expert 
engineer who had made a special study of 
concrete, he was for many years in the service 
of the government. He is a member of the 
staff of the Portland Cement Association, be- 
ing Director of the Editorial and Advertising 
Bureau, and in this capacity he has had unusual 
opportunities to obtain the most authentic in- 
formation on the subject, having had access 
to all the files and records of the association 
and taken part in their various experiments and 
tests. 

He has contributed numerous articles on 
cement and concrete to many technical and 
farm magazines and he is universally consulted 
as the most prominent expert along this line. 
Himself the owner and operator of a large 


farm, he has erected many of the concrete 
structures described in his book. To farmers 
who desire to have modern, fire and storm 
proof buildings this book is indispensable and 
it is of inestimable value to all who are in- 
terested in cement and concrete construction. 





ENGINEERING APPLICATIONS OF HIGHER MATH- 
EMATICS, by V. KARAPETOFF. In five parts and 
volumes. First edition, second impression, cor- 
rected. Price of set, $3.50. New York: Messrs. 
John Wiley & Sons. 

ROFESSOR KARAPETOFF tells his 

readers pretty promptly in introducing his 
valuable work to their attention that it is not 
a work on calculus, nor yet analytic geometry 
(the market is flooded with them, he notes) ; 
nor is this a work on engineering or any 
branch of it. So much for what it isn’t. The 
book is intended to enable an engineer to make 
better and more extended use of higher 
mathematics in his work. 

The pioneer work of John Perry, the noted 
British engineer and educator, Calculus for 
Engineers, and the so-called “Perry Move- 
ment,” will forever remain important monu- 
ments in the history of engineering education. 
Like many other pioneer books of the sort, 
however, Perry’s Calculus proved to possess 
some defects when used as aregular textbook. 

Karapetoff’s book differs from that of Perry 
and his followers in two respects; i. e., first, 
an elementary knowledge of analytics and 
calculus is presupposed, and second, the ar- 
rangement of the chapters is according to engi- 
neering topics and not according to the mathe- 
matical functions or operations. The follow- 
ing are uses for the book, and for such it is 
highly to be commended: 

(a) As a problem book in connection with a 
regular course in analytics and calculus. (b) 
As a textbook in a supplementary course (after 
the completion of a brief course in calculus) 
taught in the department of mathematics for 
the purpose of fixing the mathematical opera- 
tions in the mind of the student and preparing 
him for the engineering subjects. (c) As a 
textbook in a course in engineering mathe- 
matics, taught in the junior or in the senior 
year by an engineer, to illustrate the methods 
of engineering research and analysis. (d) As 
a text or reference book in a seminar for 
graduate students in engineering. Most of 
these men come to college with a knowledge of 
calculus which is anything but good, and con- 
sequently are handicapped in their research 
and in understanding the literature of the sub- 
ject upon which they are working. (e) As a 
study book for teachers in engineering and 
for practicing engineers, who require mathe- 
matics in their work and feel that they need a 
“brushing up” in order to be able to follow 
intelligently books, magazines, and transactions 
of engineering societies. 





JOURNAL OF THE IRON AND STEEL INSTITUTE 
(British) 1919. Edited by GrorGEe C. LLOoyp, 
Secretary. Published by the Institute, London, 
and by Messrs. E. F. Spon, Ltd. and by 
Messrs. Spon & Chamberlain, New York. 


HIS VOLUME marks the centenary issue 
of the Journal of the Iron & Steel In- 
stitute, and contains the report of the pro- 
ceedings at the last Autumn Meeting held in 
London, together with the papers presented on 


that occasion, and the discussions and cor- 
respondence to which they gave rise. The 
book will be of its customary value to both 
British-American workers in iron and steel, 
besides having the sentimental value of the 
centenary attached to it. 

The reports and papers on fuel economy 
were discussed conjointly, and this procedure 
was likewise adopted in regard to the group 
of papers dealing with nickel chrome and nickel 
steels. 

Obituary notices of distinguished members 
of the Institute, whose deaths have been re- 
ported to the Council recently, have been in- 
serted in the present volume in accordance 
with the custom which obtained before the 
war, but which had for some years been dis- 
continued. 





New Mining Publications 


HE BUREAU OF MINES of the De- 
partment of the Interior has published the 
following new bulletins and technical papers: 
Bulletin 78. Approved explosion-proof coal- 
cutting equipment, by L. C. Isley and E. J. 
Gleim. 1920. 52 pp., 18 pls., 3 figs. 

Bulletin 196. Coal-mine fatalities in the 
United States during the year 1919, compiled 
by A. H. Fay. 1920. 86 pp. 

Technical Paper 227. The determination of 
mercury, by C. M. Bouton and L. H. Duschak. 
1920. 41 pp., 2 pls., 1 fig. 

Technical Paper 232. Absorption as applied 
to recovery of gasoline left in residual gas 
from compression plants, by W. P. Dykema 
and Roy O. Neal. 1920. 43 pp., 6 pls., 10 
figs. 

Technical Paper 240. Boiler and furnace 
testing, prepared by Rufus T. Strohm. Re- 
print of Bulletin 1, United States Fuel Ad- 
ministration. 1920. 23 pp., 3 figs. 

Technical Paper 256. Accidents at metal- 
lurgical works in the United States during 
the calendar year 1918, compiled by A. H. Fay. 
1920. 23 pp. 

Technical Paper 257. Waste and correct 
use of natural gas in the home, by Samuel S. 
Wyer. 1920. 23 pp., 7 figs. 

Bulletin 183. Abstracts of current decisions 
on mines and mining, reported from May to 
August, 1919, by J. W. Thompson. 1920. 167 
pp. 

Technical Paper 241. Blowholes, porosity, 
and unsoundness in aluminum-alloy castings, 
by R. J. Anderson. 1920. 34 pp. 5 pls., 1 fig. 

Technical Paper 245. Quarry accidents in 
the United States, during the calendar year 
1918, by A. H. Fay. 1920. 52 pp. 

Technical Paper 250. Metal-mine account- 
ing, by C. B. Holmes. 1920. 63 pp. 

Technical Paper 252. Metal-mine accidents 
in the United States, during the calendar year 
1918, with supplemental labor and accident 
tables for the years 1911 to 1918, inclusive, 
compiled by A. H. Fay. 1920. 113 pp. 

Notge.—Only a limited supply of these publi- 
cations is available for free distribution, and ap- 
plicants are asked to cooperate in insuring an 
equitable distribution by selecting publications 
that are of especial interest. Requests for all 
papers can not be granted. Publications should 
be ordered by number and title. Applications 


should be addressed to the Director of the Bu- 
reau of Mines, Washington, D. C 
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Latest U. S. Patents 


APRIL 27 


1,338, ast VACUUM a FEED DEVICE. 
John E. Genn, Chicago, 

1,338, 030. TUNNEL ae METHOD OF EX- 
CAVATING, | James C. Meem, Brooklyn, N. Y. 

1,338,137. = George Juresisin, 
Wilkes- mee. 

1,338,190. VALVE FOR AIR-BRAKES. Carl 
A. ‘Nelson, Moline, Ill. 

1,338,259. IMPACT-ENGINE. William A. Smith, 
Denver, Colo. 

1,338,302. FLUID-BRAKE FOR MOTOR-VE- 
HICLES. Frederik G. Hultenheim, San Fran- 

isco, Calif. 

t, 338, 393. FUEL-FEEDING DEVICE FOR VE- 
ge LES AND AIRPLANES. William H. Muz- 

Chicago, Ill. 

a: 338, 337. AUTOMATIC PNEUMATIC, PNEU- 
MATIC-TIRE-INFLATING MECHANISM. Ar- 
thur W. Stonestreet, Pasadena, Calif. 

1,338,454. FLUID- PRESSURE APPARATUS 
FOR BURNING POWDERED FUEL. Pat- 
rick A. Leonard, Michael F. Maloney and Er- 
nest Fandrich, Schenectady, N 

1,338,466. pet aol Fda 
West Hartfor onn 

1,338,604. GLASS SHAPING OR BLOWING 
MACHINE. Arthur Wilzin, St. Ouen, France. 

1,338,651. PNEUMATIC CARD- CLEANING 
APPARATUS. William H. Goldsmith, Jr., 
Quincy, Mass. 


a 
Ira H. Spencer, 


MAY 4 


1,338,679. FUEL- ——- Neville C. Davi- 
son, Edgeworth, Pa. 
1,338,711. TIRE-PUMP. 

troit, Mich 
1,338,732. REVERSING MECHANISM FOR 
FLUID- ENGINES. Francis A. Jimerson, Ath- 


Huston Taylor, De- 


1, 338, "98" COMBINATION TRUCK AND WAG- 
acy DUMP. Fred W. Swanson, Des Moines, 
Io 

1,338, 3 882. AIR- vg Tae FOR DOORS. Joe 


Szezurek, Chicago, Ill 

1,338,896. FLUID- PRESSURE CIRCUIT-CLOS- 
ER. Thomas E. Brazeal, Maitland, W. Va. 

1,338,923. CONTROLLING COMBUSTION BY 
FLOW AND PRESSURE. John M. Hopwood, 
Dormont, Pa. 

1,339,098. DUPLEX-ACTING PERCUSSIVE 
BOILER-TUBE a William Burl- 
ingham, Newport News, 

rE 339, 137. AIR-LIFT “APPARATUS, Edwin 
M. Rogers, New York 

1,339,182. PNEUMATIC NEINT- CLEARER FOR 
WARPING-MACHINES. James E. Farrell, 
New Bedford, Mass. 

1,339,224. PNEUMATIC PUMP. 
Rogers, Milwaukee, Wis 


Homer S&S. 


1,339,311. PUMP AND “COMPRESSOR. Jean 
Zwickey, South Tottenham, England. 
MAY 11 
1,339,382. SPRAYING APPARATUS. Herman 


Barber, Elwood, Ind. 


1,339,402. CONDENSING AND VACUUM 
PUMP. Samuel Lippert, East Cleveland, 
Ohio. 


1,339,510. AIR BLOWER AND DISTRIBUTER. 
William A. Hoffman, Dayton, Ohio 

1,339,540. OILER FOR AIR- ‘COMPRESSORS. 
Emma C. Barchard, Chicago. Ill. 

1,339,565. PNEUMATIC DRILL. Zephirin Lam- 
bert, Grand Mere, Canada 

1,339,594. AUTOMATIC “LOCKING DEVICE 
FOR PNEUMATIC-TUBE SYSTEMS. George 
F. Botscheider, San Francisco, Calif. 

1,339,631. APPARATUS FOR RAISING 
LIQUIDS FROM DEEP WELLS. Joseph A. 
Hebert, Freeport, Tex. 

1,329,671. POWER-OPERATED MECHANISM 
FOR MOVING DOORS OR THE LIKE. Har- 
old Rowntree, Kenilworth, IIl. 

1,339,678. COMBINED VACUUM AND COM- 
PRESSED-AIR BRAKE. Walter V. Turner, 
Wilkinsburg, Pa. 

1,339,962. AIR-BRAKE SYSTEM. George Ma- 
closkie, Erie, Pa 

1,339,977. CONTAINER FOR COMMINUTED 
MATERIAL. Harry B. Pruden, Chicago, Il. 
1. The combination with a storage tank for 

comminuted material, of a discharge pipe lead- 
ing from the tank, means for supplying air to 
the material in planes oblique to its path of trav- 
el, and means to produce siphonic action in the 
pipe and a partial vacuum in the tank. 

1,340.017. PNEUMATIC ACTION FOR MU- 
SICAL INSTRUMENTS. William C. Collig- 
non, Chicago, Il. 


MAY 18 
1,340,196. PNEUMATIC RIVETING- RAMAER. 
AIR-PROPELLER. vane “Lazzlo 
Bekefi, Cleveland, Ohio 
1,340,233. HYDROPNEUMATIC DEVICE. 
Richard Liebau, New Haven, 
1,340,366. GLASS-WORKING MACHINE, Al- 
vah L. Bingham, Munice, Ind. 
4, 340, 433. ‘ATOMIZER. John H. Beynon, On- 
tario, Calif. 


1,340,505. ROCK-DRILL. William A. Smith, 
Denver, Colo. 
1,340,606. GRAIN-ELEVATOR. Dick Groene- 


wold, Kiel, Okla. 

1,340,689. GUN FOR DISCHARGING PRO- 
JECTILES BY GASES SUPPLIED THERE- 
TO UNDER PRESSURE. Tom Thornycroft 
and John Edward Thornycroft, Westminster, 
England. 

1,340,728. SANDING DEVICE. 
Miles, Wilkes-Barre, Pa 

1,340, 758. SOAP-BUBBLE DEVICE. Michael 
G. Dobbins, Philadelphia, Pa. 

1,340,820. AIR-HOSE COUPLING. 
M. Brown, Minden, La. 


Percival W. 


Clarence 


MAY 25 


1,340,921. APPARATUS FOR TREATING AND 
CANNING MILK. Burt E. Taylor, Mount 
Vernon, N. Y 

1,340,939. RELATIVE-HUMIDITY-CONTROLL- 
aa _ MEANS. Clifford A. Cutler, Buffalo, 


134i, 010. INJECTOR OR EJECTOR. Ernest 
O. Cartwright, Springfield, Ohio. 

1,341,236. MEANS FOR PREVENTING CLOG- 
GING OF SAND-PIPES. George Henry John- 
son, Hattiesburg, Miss. 

1,341,260. AIR CONTROL. Henry M. Cheek, 
Ferndale, Ark. 

1,341,819. AUTOMATIC VALVE- <1 emgaiaen 
Charles H. Hodges, New York, N. 

1,341,405. AIR-DRYING APPARATUS. John 
H. Woodard, Spokane, Wash. 

1,341,430. PORTABLE ard MILKER. Wil- 
liam M. Mehring, Keymar, Md. 

1,341,447. LIQUID- DISTRIBUTING SYSTEM. 
William A. Timm, Berwyn, IIl. 

1; ee — | sce PUMP. Erwin Greisbaum, St. 


i; 34 ‘BID. °PUEL- age® taf SYSTEM. 
Parnes, New York, ; 

1,341,531. AUTOMOBILE. ‘AIR- BRAKE. Ches- 
ter T. Alexander, Victoria, British Columbia, 


Canada. 
1,341,536. BLOWER ATTACHMENT FOR 
DRILLS. Raymond Borcherdat, Naturita, Colo. 


Morris 





“HERMAN FRASCH” LAUNCHED 
AT NEWBURGH YARDS 


TWIN screw steel vessel of special de- 

sign and unusual type was launched re- 

cently by the Newburgh Shipyards, Inc., of 

Newburgh, New York, for the account of the 

Union Sulphur Company of New York, and 

christened Herman Frasch by Mrs. Henry D. 

Whiton, wife of the president of the Union 

Sulphur Company, in honor of her father the 
founder of the company. 

As the vessel commenced to move down the 
ways, six aerial bombs were fired from the 
deck and the bursting of those bombs some 
two hundred feet in the air released three 
United States flags and three house flags of 
the Union Sulphur Company, which consists 
of a red devil on a brimstone yellow back- 
ground. These six flags, each supported by a 
parachute, gracefully descended to the waters 
of the Hudson River. 

The Herman Frasch is a vessel of 7,000 tons 
deadweight carrying capacity, 371 feet length, 
51 feet 9 inches breadth, and 32 feet 6 inches 
depth. Sloping topside water ballast tanks 
all fore and aft alongside of vessel makes the 
cargo holds self trimming and permits the 
cargo holds to be free from all obstructions 
thus allowing the vessel to be loaded by chutes 
in a remarkably short space of time. The 
second unusual feature in the construction of 
this vessel is the arrangement of machinery in 
which the high and low pressure Parsons tur- 
bines are each located close to the sides of 
ship and as far outboard as possible. This 
permits hopper shaped holds aft of the ma- 
chinery space which may be unloaded by large 
grab buckets and therefore eliminates the ob- 
struction from the shaft tunnels found in the 
ordinary design of vessel, 





THE MATTER WITH AMERICA 
The Forum, Fargo, N. D. 

What’s the matter with America these days? 

Too many diamonds, not enough alarm clocks. 

Too many silk shirts, not enough blue flannel 
ones. 

Too many pointed-toed shoes, and not enough 
square-toed ones. 

Too many serge suits and not enough overalls. 

Too much décolleté and not enough aprons. 

Too many satin upholstered limousines and 
not enough cows. 

Too many consumers and not enough pro- 
ducers. 

Too much oil stocks and not enough savings 
accounts. . 

Too much envy of the results of hard work and 
too little desire to emulate it. 

Too many desiring short cuts to wealth and 
too few willing to pay the price. 

Too much of the spirit of “Get while the get- 
ting is good” and not enough of the old 
fashioned Christianity. 

Too much discontent that vents itself in mere 
complaining and too little real effort to 
remedy conditions. 

Too much class consciousness and too little 
common democracy and love of humanity. 





Investigations have been conducted in Eng- 
land upon the action of carbonic acid (CO,) 
in lowering the temperature obtained upon 
the explosion of gas mixtures containing it. 
A mixture of 15 per cent. of coal gas and 
85 per cent. of air develops a temperature of 
2,400° C.; but a mixture of 15 per cent. of 
coal gas, 26.4 of oxygen and 58.6 of CO, gives 
only 1720° C., while a mixture of 15 per cent. 
of coal gas, 19.7 of oxygen and 65.3 of CO, 
gives 1340° C. The fall in the temperature is 
out of proportion to the specific heat of the 
CO,, considered as a diluent; and it is at- 
tributed it, in part, to a break-up of the CO, 
itself. 
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Announcement of Technical Books 


COMPRESSED AIR DATA, by William Lawrence Saunders and 
Charles Austin Hirschberg. 


Price, Domestic, $3.00 Net, Postage Paid. 


COMPRESSED AIR PRACTICE, by Frank Richards, Technical 
Editor of Compressed Air Magazine. 


Price, $3.00 Net, Postage Paid 


COMPRESSED AIR FOR THE METAL WORKER, by Charles 
Austin Hirschberg. 


Price £3.50 Net, Postage Paid 


FLOW AND MEASUREMENT OF AIR AND GASES, by Alec 
B. Eason, M. A., Associate Member of the British Institute 
of Electrical En, ineers 


This book, just issued. is one of the most valuable compressed 
air technicai books issued in vears. It is an ineispensable en- 
gineering work for those delving deeply into the subject, quoting 
250 authorities. 


252 Pages, with charts and equations. Price $7.50, postage 
paid. 


ROCK DRILLING, OPEN CUT EXCAVATION AND SUB- 
MARINE ROCK REMOVAL, by R.'T. Dana and W. L. Saunders. 


Practical data from reliable sources. Tells of work actually 
done and the means and methods employed. Blasting, explosives 
and the rock drill in all its relations. 


319 Pages 6x9, Tables and Illustrations. $4.00 Net, Postage 
Prepaid. 


COMPRESSED AIR PLANTS, by Robert Peele. 


A thoroughly practical book with full information gathered 
from actual work in all lines and formulas, rules and tables for 
the necessary computation. 


518 Pages 6x9, 209 Illustrations. $4.50, Postage Prepaid. 


COMPRESSED AIR THEORY AND COMPUTATION, by Prof. 
Elmo G. Harris. 


An authorative work that has been especially useful because 
of the charts, tables and clear, concise discussion of fundamental 
theory. 

The second edition represents a thorough revision and an 
enlargement, consisting of a new chapter on “Centrifugal Fans 
and Turbine Compressors ;’’ also an appendix on the Design of 
Logarithmic Charts. 


192 Pages 6x9, Illustrated, $2.00. 
PRACTICAL APPLIED ELECTRICITY, by Prof. Moreton. 


Air workers must know much about electricity, and there is 
no book from which all the essentials can be so readily and so 
completely obtained as this. 


440 Pages 7x4%, 430 Illustrations. $2.00 net, Postage 
Prepaid. 


AIR COMPRESSION AND TRANSMISSION, by H. J. Thoekel- 
son. 


Contains clear, simple explanations of the thermodynamic 
phenomena involved. Of value to Designers, Consulting Engi- 
neers, Factory Superintendents and Operating Engineers. 


207 Pages 6x9, 143 Illustrations. $2.60 (3-4), Postage 
Prepaid. 


THE SUBWAYS AND TUNNELS OF NEW YORE, by Gilbert- 
Wightman and Saunders. 


It is absolutely true that the cost of these works, built and 
building, is greater than that of the Panama Canal and this book 
tells about them. 


$5.00 net, Postage prepaid. 


AMERICAN CIVIL ENGINEERS’ HANDBOOK, by Mansfield 
Merriman, Fditor-in-Chief, and a Staff of Experts. 


Fourth Edition, Just Published, 1955 Pages. Price $6.00. 











HANDBOOK OF COST DATA, by Halbert P. Gillette. 


Gives methods of construction and detailed actual costs of 
material and labor on-all &inds of engineering work. 


1900 Pages, numerous ‘Tables and Illustrations, $6.00. 
HANDBOOK OF ROCK- EXCAVATION, by Halbert P. Gillette. 


An eminently practical work covering fully and completely 
the drilling, excavating, quarrying and handling of rock. 
840 Pages, 184 Illustrations, 87 Tables, $5.00. 


CONCRETE CONSTRUCTION METHODS AND COSTS, by 
Halbert P. Gillette and Chas. S. Hill. 


Treats of concrete and reinforced concrete structures of all 
kinds, giving working details and full data of costs. 


700 Pages, 300 Illustrations, $5.00. 
CIVIL ENGINEERS’ POCKET BOOK, by Alvert L. Frye. 


An encyclopedia of engineering and necessary labor saver in 
all planning and estimating. 


1600 Pages, numerous Illustrations and innumerable Tables, 
$5.00. 


MECHANICAL AND ELECTRICAL COST DATA, by Gillette 
and Dana. 


This is the only handbook devoted exclusively to the costs 
and economic data of mechanical and electrical engineering. 


1724 Pages, 4%x7, Flexible, Illustrated, $6.00. 
GAS, GASOLINE AND OIL ENGINES, by Gardner D. Hiscoz. 


The only complete work on the subject. Tells all about the 
running and management of gas, gasoline and oil engines, as 
designed and manufactured in the United States. 


640 Pages, 435 Engravings, $2.50. 
PRACTICAL ELECTRICITY, by Terrell Croft. 


This book contains the fundamental facts and theories of 
electricity and its present day applications, in an easily under- 
stood way. 


642 Pages, 582 Illustrations, $2.50. 
CENTRIFUGAL PUMPS, by R. L. Daugherty. 


Presents the features of construction, the theory, general laws, 
testing and design of centrifugal pumps. 


192 Page, 111 Illustrations, $2.25. 
HIGHWAY ENGINEERS’ HANDBOOK, by Harger &€ Bonney. 


This book is practical. Pocket size; it consists of records of 
actual practice. 


New Third Edition. 986 Pages. Price $4.00. 
EXPLOSIVES, by Brunswig, Munroe é& Kibler. 
Price $3.50. 


MODERN TUNNELING, by Brunton € Davis. 
Price $4.50. 


PHYSIOLOGICAL CHEMISTRY, by Hammarsten, Hedin € 
Mandel. 


Price $4.25. 
WATER SUPPLY, by Mason. 
Price $4.25. 


AMERICAN HIGHWAY ENGINEERS’ HANDBOOK, by Arthur 
H. Blanchard, munities and Seventeen Associate 
iditors. 


1658 Pages, Illustrated. Price $6.00 net. 
HIGHWAY INSPECTORS’ HAND BOOK, by Prevost Hubbard. 
372 Pages, 55 Figures. Price $2.50. 


HOW TO MAKE AND USE GRAPHIC CHARTS, by Allan C. 
Haskell, B. 8., with introduction by R. T. Dana. 


539 Pages, Illustrated, Price $6.00 net. 


NoTE—Subscriptions entered for our readers for all technical, trade and general magazines, wherever published. Books on any 
subject, or of any nature, sought and purchased for readers, without extra charge. 


Any of the above works shipped, on receipt of price. 


Make all remittances payable to Compressed Air Magazine. 


Book and Periodical Bureau, The Compressed Air Magazine, 
No. 11, Broadway, New York City 
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